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Figure 14
Jurisdictional Delineation Detail and Plant Site
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1.0 INTRODUCTION 

The purpose of this Biological Assessment (BA) is to evaluate the potential effects of the Mojave 
Solar Project (MSP or Project) to species listed as endangered or threatened under the 
Endangered Species Act (ESA), or their designated critical habitat. The Proposed Federal Action 
is the issuance of a loan guarantee by the U.S. Department of Energy (DOE) for the purpose of 
construction and operation of the MSP. The MSP is being proposed by Mojave Solar, LLC 
(MSLLC), with the DOE providing initial funding for the Project through the federal loan 
guarantee process. Therefore, the DOE is acting as the federal action agency for the MSP, which 
includes proposed compensation for impacts to species listed under the federal Endangered 
Species Act (ESA). 

The MSP involves the construction and operation of a new solar power facility that would be 
located in unincorporated San Bernardino County, California in the Mojave Desert, 
approximately 90 miles northeast of Los Angeles, between Barstow and Kramer Junction, 
approximately nine (9) miles west of Hinkley, California (see Figure 1). The approximate 1,765-
acre Project site is vacant and significantly disturbed from past and current agricultural activities. 
Approximately 128 acres of land is currently farmed on the Project site. Agricultural operations 
will discontinue once construction begins. The site topography is very planar, with elevations 
ranging from approximately 2,025 to 2,105 ft amsl, and ideal for the development and operation 
of a solar-thermal energy generating facility. 

The Project Site is located immediately south of an existing solar power plant developed in the 
late 1980s and early 1990s and owned and operated by Florida Power and Light (FPL). This 
adjacent plant site is known as the Harper Lake Solar Electric Generating Station (SEGS VIII 
and IX), and is referred to hereafter as SEGS. The land on which the Project is proposed to be 
constructed was originally the site in the 1990s of the proposed Solar Electric Generating 
Stations XI and XII, which were never built. 

The MSP has the potential to impact the desert tortoise (Gopherus agassizii) (DT), Mojave 
Desert Population, which is listed as threatened under the ESA. Early coordination and pre-
consultation with the U.S. Fish and Wildlife Service (Service) was conducted as described in 
Section 2. This BA addresses the MSP and the Proposed Federal Action in compliance with 
Section 7 of the ESA. Section 7 assures that, through consultation (or conferencing for proposed 
species) with the Service, federal actions do not jeopardize the continued existence of any 
threatened, endangered or proposed species, or result in the destruction or adverse modification 
of critical habitat. This BA is prepared in accordance with legal requirements set forth under 



Page 2 Mojave Solar Project Biological Assessment 
Attachment DR-58 - BA_08080191   12/21/2009

Section 7 of the ESA (16 U.S.C. 1536 [c]) and DOE regulations. The purpose and need of the 
MSP is described in detail in Section 3. 

2.0 CONSULTATION TO DATE 

The consultation history includes communications between Mojave Solar, LLC (MSLLC) and 
the DOE, and informal discussions with staff from the Ventura, California office of the U.S. Fish 
and Wildlife Service (Service). The following is a chronology of the events and processes 
leading up to the preparation of this BA. 

1. November 6, 2009: DOE contacted MSLLC, requesting Part II of the federal loan 
guarantee application, including an environmental report to be used by DOE to 
determine compliance with the National Environmental Policy Act (NEPA). MSLLC 
decided to pursue the federal loan guarantee process as the federal nexus for ESA 
Section 7 consultation. 

2. April 8, 2009: MSLLC attends a meeting of the California Renewable Energy Action 
Team (REAT) in Sacramento, California. Rick York of the California Energy 
Commission (CEC) stated that the CEC would work with the DOE on the ESA Section 7 
consultation process, as well as general ESA compliance issues. Ashleigh Blackford of 
the Service’s Ventura Office stated that if the Section 7 consultation process was not 
available for the project, then a Section 10 Low-Effect Habitat Conservation Plan 
(LEHCP) process could potentially be prepared for ESA compliance. 

3. April 28, 2009: In a telephone conversation between Chris Ellison and Shane Conway 
(legal counsel representing MSLLC on the MSP), with Paul Richins (CEC), Mr. Richins 
agrees that ESA Section 7 consultation between the DOE and the Service would be 
desirable, and that the CEC would work with the DOE to facilitate coordinating the 
consultation process. 

4. July 2, 2009: In a telephone conversation and email correspondence between Chris 
Ellison, Shane Conway, Kim McCormick, Dennis Beck (CEC Senior Staff Counsel) and 
Christine Hammond (CEC Office of Counsel), a joint permitting timeline was drafted 
regarding the coordination of the CEC permitting process, and the DOE ESA Section 7 
consultation process with the Service. 

5. July 22, 2009: MSLLC attends REAT meeting at the CEC, with Ashleigh Blackford 
(Service) and Tonya Moore (CDFG) in attendance via conference call. Dennis Beck and 
Christine Hammond stated that they had spoken with Vicky Campbell (Service) and 
Matthew McMillan (DOE) regarding the applicability and availability of the ESA 
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Section 7 consultation process for the project, and that a concurrent process between the 
CEC, DOE, and Service was being worked out. At this meeting, the MSLLC team 
presented a proposed compensation strategy to offset project effects to species, including 
the federally listed threatened desert tortoise. Ms. Blackford did not express any 
concerns over the proposed compensation (see detailed discussion under “Description of 
the Proposed Action, Compensation Lands”). 

3.0 DESCRIPTION OF PROPOSED ACTION AREA 

3.1 Action Area

The Action Area is defined as all areas to be affected directly or indirectly by the MSP, and not 
merely the immediate area involved in the Project (50 C.F.R. §402.02). The Action Area for the 
Project is composed of the: 

� Project Area, which is approximately 1,765 acres in unincorporated San Bernardino 
County, California, located approximately nine (9) miles west of Hinkley, California 
(Figures 1 and 2),1 and 

� Compensation Lands, which currently include a 647-acre parcel proposed for 
compensation to offset any potential adverse effects on the federally listed threatened 
Mojave population of the desert tortoise (DT). 

The construction and operation of the MSP solar facilities are contained within the Project Area 
and surrounded by the Project Area boundary. The Compensation Lands are located west and 
outside the Project Area. 

                                                          
1 Details of the parcels included as part of the project are as follows:  

� S ½ of Section(Sect.) 30, Township(T)11North(N) Range(R)4West(W), San Bernardino Meridian (SBM), 
� S ½ of NW ¼ of Sect. 30, T11N R4W, SBM,  
� SW ¼ of the NE ¼ of Sect. 30, T11N R4W, SBM,  
� S ½ of Sect. 29, T11N R4W, SBM,  
� SW ¼ of NW ¼ of Sect. 29, T11N R4W, SBM, 
� W ½ of SW ¼ of Sect. 28, T11N R4W, SBM,  
� NE ¼ of SW ¼ of Sect. 28, T11N R4W, SBM, 
� W ½ of SE ¼ of SW ¼ of Sect. 28, T11N R4W, SBM, 
� NE ¼ of Sect. 32, T11N R4W, SBM, and 
� Sect. 33, T11N R4W, SBM. 

 The Project Site’s Assessor's Parcel Numbers (APN) 0490-121-42, include: APN 0490-131-06, APN 0490-131-
07, APN 0490-131-08, APN 0490-131-11, APN 0490-131-12, APN 0490-131-15, APN 0490-131-16, APN 0490-
161-08, APN 0490-161-09, APN 0490-161-10, APN 0490-161-11, APN 0490-161-12, and APN 0490-161-13. 



Page 4 Mojave Solar Project Biological Assessment 
Attachment DR-58 - BA_08080191   12/21/2009

The Project Area consists of private parcels located within an unincorporated portion of San 
Bernardino County, California. While the Department of Interior, Bureau of Land Management 
(BLM), has jurisdiction over much of the area surrounding the site, no BLM land is included in 
the proposed Project site. 

3.2 Project Setting and Access

The Project is located approximately nine (9) miles northwest of Hinkley, California, halfway 
between Barstow and Kramer Junction, California. Harper Dry Lake is located immediately 
northeast of the site and existing Solar Electric Generating Facilities VIII and IX (SEGS), 
developed in the late 1980s and early 1990s, to the immediate northwest. The BLM Watchable 
Wildlife Area is also located northeast of the Project Area. Approximately six (6) to eight (8) 
residences are located to the southwest of the site, the majority of which are abandoned, and a 
ranch is located on site. The land to the south and southeast of the Project Area is vacant. Beyond 
the details described above, the land surrounding the Project, stretching as far as Hinkley, is 
vacant and largely undeveloped. 

The Project Area is largely fallow agricultural land specifically sited and configured to minimize 
environmental impacts. The Project Area is significantly disturbed from past and current 
agricultural activities. Approximately 128 acres of land is currently farmed in the Project Area 
and will discontinue once Project construction begins. The site topography is very planar and 
ideal for the proposed solar- thermal application, with elevations ranging from approximately 
2,025 to 2,105 ft above mean sea level (amsl). 

Project access is located approximately 20 miles west of Barstow along the CA-58 corridor. 
Harper Lake Road provides access to the site approximately six miles north of the intersection at 
CA-58 as shown in Figure 1, Regional Map. 

3.3 Project Overview

The MSP includes three distinct components: 

� Construction of the proposed solar facility (e.g., solar fields, power blocks, etc.) and 
associated infrastructure (e.g., transmission interconnection, natural gas pipeline 
connection, roads, etc.). 

� Operation of the Alpha and Beta facilities. 
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� Compensation for potential adverse effects to the desert tortoise. 

The 1,765-acre Project Area includes the proposed plant site, transmission line and 
interconnection substation, drainage channels, access roads, storage areas, and parking zones 
(Figure 2). The Plant Site includes the Alpha site (the northwest portion of the Project Area) and 
the Beta site (the southeast portion of the Project Area), which will encompass 884 acres and 
800 acres, respectively. Both sites will connect to a transmission line interconnection substation 
to form one full-output transmission interconnection. 

The Project will implement well-established parabolic trough technology to solar heat a heat 
transfer fluid (HTF). This hot HTF will generate steam in solar steam generators (SSGs), which 
will expand through a steam turbine generator (STG) to produce electrical power with a 
combined net nominal electrical output of 250 megawatts (MW) from twin, independently-
operable solar fields, each feeding a 125-MW power island. The sun will provide 100 percent 
(%) of the power supplied to the Project through solar-thermal collectors; no supplementary 
fossil-based energy source (e.g., natural gas) is proposed for electrical power production. The 
Project is proposing interconnection with the Kramer-Cool Water 230-kV transmission line 
which is owned by Southern California Edison (SCE) and located adjacent to the southern border 
of the Project. 

3.4 Project Purpose and Need

The Project is expected to supply renewable energy to the California energy market. The 
objectives, purpose and need of the MSP are as follows: 

� To help achieve the State of California renewable energy objectives and to support the 
state’s electric utility requirements with the long term production of renewable electric 
energy, 

� To safely and economically construct, operate and maintain an efficient, reliable, and 
environmentally-sound power generating facility, 

� To develop a Project using up-to-date and improved versions of an already-proven 
renewable energy technology, minimizing technical risk and improving the financial 
viability of the Project, 

� To maximize the renewable energy from a site with an excellent solar resource, 
appropriate slope and grading, availability of water rights and availability of 
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transportation and other infrastructure in order to minimize the cost of renewable energy 
for consumers, 

� To reduce or eliminate potentially significant adverse environmental impacts by locating 
away from sensitive noise and visual receptors and sensitive species, 

� To electrically interconnect to suitable electrical transmission while minimizing 
environmental impacts associated with interconnection and minimizing cost; and 

� To develop a site with close proximity to natural gas infrastructure in order to minimize 
environmental impacts and cost. 

3.5 Project Features

3.5.1 Solar Power Generation Facilities 

The following section describes the proposed Project plant site arrangement and the processes, 
systems, and equipment that constitute the power plant. Note that the generating facilities 
described in this section, along with the associated construction/operating footprint all occur 
within the approximately 1,765-acre plant site Project Area boundary depicted in Figure 2, 
Project Vicinity. 

Figure 3, Facilities Layout, shows the layout of proposed Project facilities including: 

� Overall Project area and facilities footprint, 
� Two separate power island areas, one each for the Alpha and Beta Plant areas, 
� Construction laydown and solar collector assembly building locations, 
� Solar collector field arrangement, 
� Evaporation ponds for each Plant area, 
� Bioremediation/landfarm unit for each Plant area, 
� Onsite transmission and interconnection facilities with interconnection location adjacent 

to Beta area, 
� Onsite gas pipeline facilities with connection point to existing pipeline, 
� Drainage improvements to convey offsite storm water around the Project, 
� Groundwater well locations used for water supply, and 
� Access Roads. 
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Each solar field has an associated power island, which is largely identical to one another. The 
major components of each Alpha and Beta power island include: 

� Solar steam generators (SSG) and associated heat exchangers, 
� One steam turbine-generator (STG) and condenser, 
� Electrical switchyard with step-up transformer and auxiliary transformer, 
� One wet cooling tower, 
� One natural-gas-fired auxiliary boiler, 
� Steam-fed HTF freeze protection heat exchangers, 
� HTF expansion vessels and HTF expansion tanks, 
� Firewater pump and pump house with associated diesel fuel tank, 
� One raw water storage tank, 
� One combined service water and firewater storage tank, 
� Various water treatment storage tanks, 
� Demineralized water storage tank, and 
� Ancillary equipment. 

3.5.2 Solar Thermal Fields 

The proposed solar collector fields are made up of two (2) large fields (the Alpha solar field and 
the Beta solar field) of single-axis-tracking parabolic trough solar collectors. Each solar field 
encompasses approximately 710 acres of the plant sites and utilizes solar trough technology 
similar to the nine existing SEGS units but with design improvements to enhance performance. 
The collectors are modular in nature and comprise many parallel rows of solar collectors, aligned 
on a north-south axis. Each solar collector has a linear, parabolic-shaped reflector that focuses 
the sun’s radiation on a linear receiver known as an heat collection element (HCE) located at the 
focus of the parabola.

The collectors track the sun from east to west during the diurnal cycle to ensure that the 
maximum amount of the sun’s radiation is continuously focused on the HCE. The HTF is heated 
to approximately 740°F as it circulates through the HCEs and returns to a series of heat 
exchangers where the fluid is used to generate steam in the SSG system at the power island, 
providing steam to the Plant’s STG. The seam expands through the STG turbine blades to drive 
the steam turbine, which in turn drives the generator. 

The major pieces of equipment for the proposed solar portion of each Plant are as follows: 
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� Solar collector arrays (SCA), 
� (SCA components) Mirrors, HCEs, ball-joint connectors, etc., 
� HTF, 
� SSG System, 
� HTF freeze-protection heat exchangers, 
� HTF pumps, 
� HTF expansion vessels and tanks, and 
� HTF piping headers. 

It is expected that Therminol™ VP-1, Dowtherm A, or equivalent will be used as the HTF. 
These synthetic oils are special high-temperature oils with an excellent operating history and are 
widely used in solar thermal and other high-temperature heat transfer applications. These oils are 
aromatic hydrocarbons, specifically biphenyldiphenyl oxide. The oil is regulated as a hazardous 
material by the State of California. 

3.5.3 Electrical Systems 

All of the net power produced by the proposed facility is currently expected to be delivered to 
the statewide transmission grid through the Project’s interconnection with the existing Kramer-
Cool Water 230 kV transmission line (see below). Roughly 10% of the Project’s output will be 
used onsite for plant auxiliaries such as pumps, control systems, and general facility loads 
including lighting and heating, ventilation, and air conditioning (HVAC). 

On each power island, power will be generated by its STG at 13.8 kV (depending on the final 
generator selection) and stepped up by a fan-cooled generator step-up transformer in the 230-kV 
power island switchyard for connection to the transmission interconnection. Plant auxiliary load 
will be from an auxiliary power transformer fed from the 230-kV power island switchyard with a 
step-down transformer and distributed internally to the plant loads at 13.8 kV. There will be one 
emergency diesel engine-driven generator for each power island to provide standby power and 
facilitate plant shutdown in the event of power disruption. Each power island can be run 
independently. Surge protection devices, surge arrestors and equipment to measure basic impulse 
levels will be installed to protect against ground faults, lightening, and switching surges. 

3.5.4 Plant Auxiliary Systems 

The Project includes various power plant auxiliary systems such as an auxiliary boiler, fuel 
supply, water supply, water treatments, cooling systems, and waste management. 
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Auxiliary Boiler 

One nominal 15,000-pound-per-hour auxiliary boiler will be included on each power island. This 
auxiliary boiler will be able to provide steam to the HTF freeze protection heat exchangers, 
steam turbine seal system, deaerator and other components while the SSG is off line. Once the 
plant commences normal operations, the use of the natural-gas-fired auxiliary boilers ceases. 
Each boiler will require natural gas fuel supply. 

Fuel Supply 

Natural gas will be supplied to the Project from an existing 16-inch diameter pipeline that runs to 
the project under Harper Lake Road. This pipeline was installed for the original six SEGS 
projects envisioned at Harper Dry Lake. See below for a description of connection with existing 
natural gas facilities. 

Water Supply and Use 

The Project’s various water uses will include makeup for the circulating water system and 
cooling tower, makeup for the SSG, water for SCA washing, service water, potable water and 
fire protection water. The estimated water requirements for the power plant’s various water uses 
are presented in Table 1, Water Use (for each Plant site). They include the average, peak and 
annual usage for each Plant site; and are based on the modeled annual gross production. 
Equipment sizing will be consistent with peak (design) daily rates to ensure adequate design 
margin. 

Table 1 
Estimated Water Use 

Water Use 
Average Rate 

(Gallons/Minute) 
Peak Rate 

(Gallons/Minute)

Estimated 
Annual Use 
(Acre-Feet) 

Plant Operation 667 1,093 1,077 
Potable Water 3.1 3.1 5 
Source: EDAW 2009   

Process and cooling water needs of the Project will be met by use of groundwater pumped from 
wells on the plant site. Water for domestic use by employees will also be provided by onsite 
groundwater treated to potable water standards by a packaged treatment unit. New water supply 
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wells will need to be installed to provide the reliability needed during plant operations. These 
wells will draw from the adjudicated water rights owned by the Project developer. 

The remaining agricultural wells may be used to monitor groundwater levels and quality. Those 
wells located within the solar array footprint will have their pump motors and bowls removed 
and cut down to near-surface grade elevations and decommissioned in accordance with 
applicable regulations. No offsite backup water source of supply will be included as part of the 
Project.

On both the Alpha and Beta plant sites, raw water and service water storage tanks, each having a 
capacity of 1,930,000 gallons will provide enough storage capacity for interruption of water 
supply to the facility of approximately one to two days. A portion (approximately 360,000 
gallons) of the service water storage tank will be dedicated to the plant’s fire protection water 
system. 

The Project proposes to use wet cooling towers for power plant cooling and owns adjudicated 
water rights for this purpose. The Mojave Water Agency (MWA) administers the adjudication 
and manages water rights for all users through the Watermaster. Water will be supplied from 
onsite groundwater wells drawing from these water rights. The water quality is brackish and not 
suitable for potable purposes without extensive treatment. No offsite backup cooling water 
supply is planned; the use of multiple onsite water supply wells, redundancy in the well 
equipment, and reserve water storage will provide an inherent backup. No offsite water pipeline 
facilities are proposed as part of this Project. The aquifer has been characterized as prolific and 
studies indicated that the health of the basin will not degrade during the life of the plant due to 
the Project. 

Water Treatments 

The raw water (groundwater), circulating water, SCA washing water, and steam cycle process 
water all require onsite treatment and this treatment varies according to the quality required for 
each of these uses. The following briefly describes the water treatments and uses. 

Groundwater

The groundwater will be pumped to the raw water storage tank and treated with a biocide 
(sodium hypochlorite). This water is used directly in the cooling tower as make-up water. 
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Circulating Water Treatment

To reduce overall water consumption and sizing of evaporation ponds, service water will first be 
used as makeup to the cooling tower and circulating water system. The water will be treated with 
water conditioning chemicals and sulfuric acid will be fed into the circulating water system for 
alkalinity reduction to control the mineral scaling tendency. Additional treatments for mineral 
scale formation and biocides may be fed into the circulating water system. 

The blowdown from the circulating water/cooling tower system will be continually treated by 
lime-softening clarification (clarifier) and filtration processes, and then delivered to a clear well. 
A portion of this stream will then be further treated for various plant uses that require higher 
purity water, such as SCA cleaning and steam system makeup. The solid waste discharge from 
the filter press will be trucked to an appropriate land fill. This process reduces the metals content 
in the water prior to use elsewhere in the system along with extracting these prior to discharge in 
the evaporation ponds. The overflow water from the clarifier will be delivered to the clarified 
water tank, and then pumped through a set of pressure filters to remove the small amount of 
solids that carry over from the clarifier. The pressure filter product stream will then be directed 
to the clear well tank. From the clear well, the water will be treated by the Cooling Tower 
Reverse Osmosis (CTRO) system, in order to be utilized for other plant requirements. The 
product stream from the CTRO is delivered to the RO surge tank. The flow out of the clear well 
and through the CTRO is demand-based, so that any excess clear well water will be recycled 
back to the cooling tower for further use. The CTRO utilizes several stages of reverse osmosis 
(RO) treatment to remove most of the mineral content of the water. The reject stream from the 
CTRO process will be brackish water; and this will be discharged to the evaporation ponds. The 
CTRO process is designed to minimize the amount of waste water sent to the Ponds. The RO 
surge tank water is withdrawn as required, for further treatment and ultimately for use in SCA 
washing and steam cycle makeup. 

Solar Collector Array Washing Water

To facilitate dust and contaminant removal, partially deionized (demineralized) water will be 
used to clean the SCAs on a periodic basis. This operation is generally completed at night and 
involves a water truck spraying deionized water on the SCAs in a drive-by fashion. The 
deionized water production facilities, already in place for SSG makeup water, will be sized to 
accommodate the additional SCA washing demand of about 60 gallons per minute (average) for 
each Plant site. Water from the SCA washing operation is expected to evaporate on the SCA 
with minimal water applied to the ground. No site runoff or recharge is anticipated from this 
process.
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The RO surge tank water is further treated with another stage of RO to obtain water with very 
low mineral content. The product water from this RO stage will be stored in a surge tank, and 
will then be withdrawn only as needed for SCA cleaning, and for further treatment for steam 
cycle makeup. The reject stream from the SCA cleaning RO treatment is recycled back to the 
raw water tank, where it will be used to supplement groundwater for cooling tower makeup. This 
method results in no waste stream from the SCA cleaning RO treatment. 

Steam Cycle Process Water

Makeup water for the steam cycle must meet ASME Boiler Code for silica and dissolved solids. 
To meet these specifications, water will be processed through a demineralized water system. 
Water produced by this system will only be used for makeup to the steam cycle. The reject 
stream from the RO treatment is recycled back to the RO surge tank, resulting in no net waste 
stream. Additional conditioning of the condensate and feedwater circulating in the steam cycle 
will be provided by means of a chemical feed system. 

Cooling Systems 

Each of the power islands include two cooling systems; 1) the steam cycle heat rejection system 
(e.g., cooling tower) and, 2) the closed cooling water system (equipment cooling), each of which 
is discussed in this section. 

The cooling system for heat rejection from the steam cycle consists of a surface condenser, 
circulating water system, and a wet cooling tower. The surface condenser receives exhaust steam 
from the low pressure section of the STG and condenses it to liquid for return to the SSG. The 
surface condenser is a shell-and-tube heat exchanger with wet, saturated steam condensing on the 
shell side and circulating water flowing through the tubes to provide cooling. The warmed 
circulating water exits the condenser and flows to the cooling tower to be cooled and reused. The 
circulating water is cooled primarily through partial evaporation, and secondarily through heat 
transfer with the air. The cooled circulating water is pumped from the cooling tower basin back 
to the surface condenser and auxiliary cooling water system. 

The closed cooling water system uses water from the cooling tower for the purpose of cooling 
equipment including the STG lubrication oil cooler, the STG generator cooler, steam cycle 
sample coolers, large pumps, etc. The water picks up heat from the various equipment items 
being cooled and rejects the heat to the cooling tower through a closed loop heat exchanger. 
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Waste Management 

Project wastes include industrial wastewater discharged to evaporation ponds, sanitary 
wastewater, non-hazardous solid waste, hazardous solid waste, and hazardous liquid waste. 

It is expected that each Plant site will have two double-lined evaporation ponds with a nominal 
surface area of five acres each for a total of ten acres per site or twenty acres for the entire 
Project. The ponds will be designed in accordance with Lahontan Regional Water Quality 
Control Board (RWQCB) requirements. Each pond will have enough surface area so that the 
evaporation rate exceeds the cooling tower blowdown rate at maximum design conditions and at 
annual average conditions. Pond depth will be selected so that the ponds will not need to have 
residual solids removed during the life of the plant. The pond liner system is expected to consist 
of a 60 mil high density polyethylene (HDPE) inner liner and a 50 mil HDPE outer liner. 
Between the liners is a synthetic drainage net that is used as part of the leachate collection and 
removal system (LCRS). Monitoring of the evaporation ponds will be required to detect the 
presence of liquid and/or constituents of concern. The LCRS will be monitored and a series of 
monitoring wells will also be used for the evaporation ponds. Based on the power plant process, 
chemicals used, and water quality, it is expected that the constituents of concern for this 
monitoring will include chloride, sodium, sulfate, TDS, biphenyl, diphenyl oxide, potassium, 
selenium, chromium and phosphate. The proposed detection monitoring program for the facility 
consists of monitoring the LCRS, lysimeters, and monitoring wells for the presence of liquid 
and/or constituents of concern. 

The Project’s sanitary system will collect wastewater from sanitary facilities such as sinks and 
toilets. This waste stream will be sent to onsite sanitary waste septic systems located at each 
power island. 

The Project will include bioremediation/land farm units to treat soil contaminated with HTF in 
the event of a leak or spill. The proposed bioremediation and land farm facilities will cover an 
area of approximately 1.5 acres on each plant site. Appropriate contamination level for 
bioremediation and land farming of site-specific soils will be determined by Lahontan-approved 
testing to ensure the adequacy of the bioremediation/land farm unit design for HTF-contaminated 
soil. Contaminated soil that exceeds this level will be disposed of at an appropriate waste facility. 
The bioremediation/land farm area will be designed in accordance with Lahontan RWQCB 
requirements and will include a leak detection system and monitoring wells. Treatment in the 
bioremediation unit involves the addition of nitrogen and phosphorous (i.e., fertilizers) as 
nutrients to the HTF-contaminated soil to stimulate consumption of HTF by the indigenous 
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bacteria. The soil will remain in the bioremediation/land farm unit until concentrations are 
reduced to appropriate levels for use as fill material on the site. 

Construction, operation and maintenance of the Project will generate non-hazardous solid wastes 
typical of power generation or other industrial facilities. These wastes include scrap metal and 
plastic, insulation material, paper, glass, empty containers, and other miscellaneous solid wastes. 
These materials will be disposed of by means of contracted refuse collection and recycling 
services. 

Small quantities of hazardous wastes will be generated during Project construction and 
operation. Hazardous wastes generated during the construction phase include substances such as 
paint and primer, thinners, and solvents. Hazardous solid and liquid waste streams generated 
during Project operations include substances such as used HTF, used hydraulic fluids, oils, 
greases, filters, etc., as well as spent cleaning solutions and spent batteries. To the extent 
possible, both construction and operation-phase hazardous wastes will be recycled. 

Other Auxiliary Systems 

Other systems include fire protection, a Distributed Control System to provide control, 
monitoring, alarm, and data storage functions for power plant systems, cathodic protection 
systems, freeze protection systems, service air systems and instrument air systems, telemetry, 
and HTF leak detection. 

3.5.5 Other Structures 

The Project will include other structures such as a warehouse, control/administrative building, 
water treatment building, water storage tanks, roads, fences, and stormwater drainage facilities. 
A warehouse and control/admin building will be located in each power island. Solar collector 
array assembly buildings will be installed in the northeast portion of the Alpha solar field, which 
will be later converted to warehouses. Other plant site “buildings” will include the water 
treatment building, as well as a number of pre- engineered enclosures for mechanical and 
electrical equipment. The total square footage of the various proposed Project buildings and pre-
engineered enclosures (e.g., control/admin building, warehouse, electrical equipment enclosures, 
etc.) is approximately 185,000 square feet for the entire Project. 

There will be a number of covered water tanks on each site including a 1,930,000-gallon Raw 
Water storage tank for short-term backup cooling water supply, with a portion (360,000 gallons) 
dedicated to the plant’s fire protection water system and a 1,930,000- gallon Service Water 
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storage tank. There will also be a 164,500-gallon storage tank for storage of demineralized water. 
Water storage tanks will be vertical, cylindrical, field- erected steel tanks supported on 
foundations consisting of either a reinforced-concrete mat or a reinforced-concrete ring wall with 
an interior bearing layer of compacted sand supporting the tank bottom. 

Only a small portion of the overall plant site will be paved, primarily the site access road and 
portions of the power island (paved parking lot and roads encircling the STG and SSG areas). In 
total, each power island will be approximately 20 acres with approximately 1.75 acres of paved 
area. The solar field will remain unpaved and without a gravel surface in order to prevent rock 
damage from SCA wash vehicle traffic. An approved dust suppression coating will be used on 
the dirt roadways within and around the solar field. Roads and parking areas located within the 
power island area and adjacent to the administration building and warehouse will be paved with 
asphalt and are included in the total above. 

The Project solar field and support facilities’ perimeter will be secured with chain-link metal-
fabric fencing, six to eight feet tall. Controlled access gates will be located at the power island 
entrances and serve as normal access to the solar fields. Desert tortoise exclusion fencing will be 
installed at the base of the chain link fence and tortoise-proof gates will be utilized. 

3.5.6 Stormwater Drainage Channel 

The Project will capture offsite stormwater sheet flow and direct it around the Project site and to 
Harper Dry Lake via several drainage channels that traverse the Project site, conveying flows 
from west to east (Figure 3). Stormwater from the watershed tributaries to the site enter the 
Project in the form of sheet flow along the southern and eastern site boundaries. Storm sheet 
flow will be intercepted as it enters the site, conveyed around the Project, and returned to its 
historical flow location and parameters as it flows into Harper Dry Lake. Earth-lined drainage 
channels will be constructed to intercept the flows entering the site boundary. 

These channels will be sized and designed to convey the calculated storm runoffs from the 100-
year storm event following County of San Bernardino Flood Control District standards. Channel 
design and construction will incorporate measures to mitigate slope erosion, provide freeboard 
allowances, and provide access for channel maintenance. A primary drainage channel will 
traverse the Project site from west to east along the southern border of the Alpha solar field. 
According to conceptual designs, this channel will have an earthen bottom and varying widths of 
313 feet to 335 feet from top of bank to top of bank and varying depths of 12 to 15 feet. The 
northern bank adjacent to the solar plant will require slope protection consisting of a gabion 
mattress. The southern bank will generally be earthen except where the channel is adjacent to the 
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paved portion of Lockhart Road, in which case, a gabion mattress will also be required. The 
channel banks will be 2:1 (horizontal:vertical) slopes and vary from 24 to 30 feet wide. A 
20-foot maintenance road will run parallel to the north and Lockhart Road will run parallel to the 
south of the drainage channel. 

Other smaller, earthen-bottom drainage channels will traverse the Project Site to convey flows 
around the Beta solar field. A 130-foot wide drainage channel will be located south of the 
western wing of the Beta solar field. A 132-foot wide channel will traverse north to south along 
the western edge of the main Beta solar field. A drainage channel varying in width from 73 feet 
to 110 feet will be located south of the Beta solar field between the solar panels and the existing 
SCE 230 kV Transmission Lines. All of these channels will have gabion mattresses installed on 
the northern or western banks (the banks adjacent to solar fields). All of the banks will have 2:1 
(horizontal:vertical) slopes. 

The proposed Project Site is located in the arid Mojave Desert (average annual rainfall in the site 
vicinity reported as less than seven inches) and is largely fallow agricultural land. The existing 
topographic conditions of the Project site show an average slope of 1 %. The property’s existing 
conditions creates sheet drainage/run-off during infrequent large precipitation events. The Alpha 
and Beta power island areas are centrally located within their respective solar fields. The power 
islands will drain via sheet flow away from equipment foundations to the solar fields. Local area 
containments will be provided around certain locations, such as oil-filled transformers and 
chemical storage areas. The water from these areas and from other plant drains will be sent to an 
onsite oil-water separator, which is designed to remove free floating oil, grease, and settleable 
oily-coated solids from oil/water discharges associated with plant processes. The oil-free water 
will then be rejected into the evaporation ponds. Water in the solar field area will be allowed to 
settle in the solar fields and percolate. To facilitate this, bermed areas will be used around the 
solar-field tiers. Site runoff is not anticipated from the solar field. 

The Project will employ a comprehensive system of management controls, including site-specific 
Best Management Practices (BMPs), to minimize storm water contact with contaminants and 
thus minimize pollutants in storm water. These management controls include: 

� Employee Training Program, 
� Erosion and Sediment Control, 
� Good Housekeeping Programs, 
� Preventive Maintenance Programs, 
� Structural BMPs, 
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� Temporary containments during maintenance activities. 
� Permanent secondary containment structures at chemical storage and process areas. 
� Materials, Equipment and Vehicle Management Practices, 
� Spill Prevention and Response Programs, and 
� Inspection Programs. 

3.5.7 Natural Gas Supply 

Natural gas for the project’s ancillary purposes, such as the auxiliary boilers and space heating, 
will be supplied by an existing Southwest Gas Corporation (SGC) owned pipeline that runs to 
the Project boundary near the Alpha power island. No offsite gas pipeline facilities are proposed 
as a part of this Project. 

The interconnection will service both power islands independently. A pipeline will be installed 
within the Project boundary to support the Beta Site power island from the interconnection
location near the Alpha power island. Starting at the tap station adjacent to the west side of the 
Alpha power island, the pipeline is routed underground to the Alpha power island metering and 
reducing station. A tee will be installed downstream of the tap in the line to supply the Alpha 
power island and to route gas to the Beta power island. To supply the Beta power island an 
underground pipeline will be installed from the tee and extend west to a point north of the Beta 
power island, turn south and terminate at the Beta power island metering and reducing station. 
The total distance from the tee to the Beta metering and reducing station is approximately two 
miles. 

3.5.8 Transmission Line Interconnection 

The Project is proposing interconnection to connect to the Kramer-Cool Water 230-kV 
transmission line, which is owned by Southern California Edison (SCE) and located adjacent to 
the southern border of the Project. The Project is located approximately 32 transmission-miles 
west of the Cool Water generating facility and approximately 13 transmission-miles east of the 
Kramer interconnection substation. An Interconnection Facilities Study (IFS) is in progress to 
detail the on-the-ground systemwide improvements. As a separate process, SCE will lead the 
permitting effort for transmission improvements beyond the Project-specific interconnection to 
the statewide system. All Project-related transmission facilities are within the Project boundaries 
except the connection within the existing transmission right-of-way adjacent to the site. 
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New Substation 

To interconnect the Project into the existing Kramer-Cool Water No. 1 230 kV transmission line, 
a new substation will be needed. This substation, located at the southwest corner of the Beta 
solar field (referred to as “Hinkley substation”) is to be located approximately 13 transmission-
miles east from the existing Kramer Substation and approximately 32 transmission-miles west of 
the existing Cool Water Substation. Further, the substation will allow SCE the ability to loop the 
existing Kramer-Cool Water #1 230 kV transmission line and provide for the required generation 
tie-line positions. 

The footprint for the Hinkley substation and loop-in are adjacent to the Beta solar field but 
located within lands owned by MSLLC and not the BLM. All appropriate investigations that 
were included within the site boundary were also included in the area needed to loop-in the 
Project within the transmission right-of-way, adjacent to the Project boundary. The substation 
will be located on the Project Site in the SW corner of the Beta field and will be designed to 
SCE’s specifications. The interconnection is proposed on the Project Site and the loop-in lines 
will extend to a point under the adjacent power lines in the transmission right-of-way. 

On-Site Transmission Lines 

The Project will require on-site transmission lines. Final design will be based on actual field 
conditions and site requirements. The entire length of the transmission gen-tie line is located on 
the Project Site and will be installed on approximately 23 new steel/concrete mono-poles from 
the Alpha Plant site and approximately nine poles from the Beta Plant site. The poles are 
expected to average approximately 80 feet in height (maximum pole height of 110 feet), with a 
span length expected to average approximately 500 feet. Access by vehicle to the Project 
transmission line route will be from maintenance roads within the Project boundary. No offsite 
transmission line is required to interconnect the Project. 

3.6 Project Construction

3.6.1 Construction Schedule 

The proposed construction schedule would occur over a period of 26 months, and is anticipated 
to follow this approximate timeline: 

� Begin construction: Fall 2010 
� Complete construction: Fall 2012 
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� Initial startup and test: Fall 2012 
� Full-scale Commercial operation: Winter 2012 (subject to timing of regulatory approvals) 

Upon completion of construction, the MSP is expected to operate for a minimum of 30 years. 
Therefore, the Proposed Action will cover a period of 32.25 years. 

3.6.2 Construction Activities 

New construction associated with the Project includes the following: 

� Two separate power island areas, one each for the Alpha and Beta Plant areas, 
� Construction laydown and solar collector assembly building locations, 
� Solar collector field arrangement, 
� Evaporation ponds for each Plant area, 
� Bioremediation/landfarm unit for each Plant area, 
� Onsite transmission and interconnection facilities with interconnection location adjacent 

to Beta area, 
� Onsite gas pipeline facilities with connection point to existing pipeline, 
� Drainage improvements to convey offsite storm water around the Project, 
� Groundwater well locations used for water supply, and 
� Access Roads. 

Site Grading and Earthwork 

The entire project footprint (1,765 acres) will be graded. The solar field areas will be graded 
generally following the existing contours of the site as planar tiers to accommodate the 
installation of the solar field components. Existing site elevations range from approximately 
2,025 to 2,105 feet amsl. Mass grading of the site will occur at the beginning of the Project 
construction period. The grading will result in a range of slopes similar to the existing slope of 
the site. The preliminary site grading plan will be designed to be balanced; no import or export of 
soil will be expected for general earthwork. Earthwork associated with the proposed Project will 
include excavation for foundations and underground systems. 

Earthwork associated with the Project will also include excavations for foundations and 
underground systems, and the total earth movement that will occur is approximately 4.158 
million cubic yards.
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The Project’s power islands and solar field areas will be graded to allow for a balanced 
distribution of material, so there will be no requirement to truck large quantities of earth 
materials to or from the site. The preliminary grading plan assumes appropriate soil shrinkage to 
achieve the balance of cut and fill material. The cut and fill grading necessary to create suitable 
conditions for Project construction will result in an elevation of approximately 2,065 feet amsl. 
Adjustments will be made to provide engineered fill as required for stabilization under 
equipment and structure foundations for the Project geotechnical report. Only soil materials 
approved by a geotechnical engineer for structural fill will be used. Additionally, specialized 
granular materials may need to be imported to the proposed site for road base and possible use 
below foundations. 

Roadway and Drainage Channel Crossing Improvement 

Access to the Project will be provided along Harper Lake Road and Lockhart Road. Road widths 
and pavement types will be designed and constructed to satisfy the requirements of the County of 
San Bernardino Transportation Department and the San Bernardino County Fire Marshall. All-
weather, paved access will be provided to both power islands for emergency and fire access. 
Drainage channel crossings on Harper Lake Road and Lockhart Road will be constructed to 
convey the 100-year storm runoff flows beneath the roadway to maintain 24-hour access to the 
power islands. Access to the solar fields will be provided via fair-weather crossings along 
vehicular access during fair-weather, while allowing drainage flows to cross the roadways during 
periods of storm runoff. 

General Steps of Construction 

Temporary construction laydown and parking areas will be located at logical locations on the 
Project site consistent with the material stored. An area in the northeast portion of the Alpha 
solar field will be used to assemble the Solar Collector Arrays (SCAs) in buildings. Upon 
completion of construction, a portion of this area will be filled with SCAs and the SCA assembly 
buildings will remain as warehouses. The construction sequence for power plant construction 
includes the following general steps: 

� Site Preparation: This includes detailed construction surveys, mobilization of 
construction staff, demolition of the small number of existing onsite structures, grading, 
and preparation of drainage features. Grading for the solar fields and power islands will 
be completed during the first six months of the construction schedule. Finish grading and 
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repairs will occur during the remaining construction period as portions of the Project are 
completed. 

� Foundations: This includes excavations for large equipment (STG, SSG, GSU, cooling 
tower, etc.), footings for the solar field, and ancillary foundations in the power island. 

� Major Equipment Installation: Once the foundations are complete, the larger equipment 
will be installed. The solar field components will be assembled in the onsite SCA 
assembly buildings and installed on their foundations. 

� Balance of Plant: With the major equipment in place, the remaining field work will be 
piping, electrical, and smaller component installations. 

� Testing and Commissioning: Testing of subsystems will be done as they are completed. 
Major equipment will be tested once all supporting subsystems are installed and tested. 

Equipment and materials will be delivered to the Project Site by truck; large components 
(e.g., STG) and bulk deliveries will be received in Barstow by rail, transferred to truck and then 
delivered to the site. To minimize impacts due to traffic, the Project plans to use a bussing 
service from a location in Barstow. This will significantly reduce the number of vehicles 
required to travel on Harper Lake Rd and alleviating any congestion at Harper Lake Road and 
Highway 58. The Project plans to receive shipments by rail at the Barstow BNSF Rail Facility. 
This facility currently exists and has sufficient capacity to receive and provide logistic support 
for the Project. 

Construction of Natural Gas Supply 

The natural gas pipeline will be constructed as part of the overall site construction. The pipeline 
will be installed in maintenance road right-of-ways to allow for future access if necessary. Prior 
to installation, the pipe will be laid along the route. Pipeline construction will take approximately 
one month and is expected to begin following the grubbing and clearing of the Project site and in 
coordination with mass grading. During non-work hours, the exposed trench will be covered 
with temporary coverings to provide safety. The construction of the natural gas pipeline will 
consist of the following: 

� Trenching: The optimal trench will be approximately 36 inches wide and four to ten feet 
deep. With loose soil, a trench up to eight feet wide at the top and three feet wide at the 
bottom may be required. The pipeline will be buried to provide a minimum cover of 36 
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inches. The excavated soil will be piled on one side of the trench and used for back filling 
after the pipe is installed. 

� Stringing: Lengths of pipe are laid on wooden skids beside the open trench. 

� Installation: This process consists of bending, welding, and coating the weld-joint areas 
of the pipe after it has been strung, padding the ditch with sand or fine spoil, and 
lowering the pipe string into the trench. Welding will meet the applicable standards and 
will be performed by qualified welders. Welds will be inspected in accordance with 
appropriate standards. Welds will undergo 100% inspection by an independent, qualified 
radiography contractor. All coating will be checked for defects and will be repaired 
before lowering the pipe into the trench. 

� Backfilling: This process consists of returning spoil back into the trench around and on 
top of the pipe, ensuring that the surface is returned to its original grade or level. The 
backfill will be compacted to protect the stability of the pipe and to minimize subsequent 
subsidence. 

� Plating: This consists of covering any open trench in areas of foot or vehicle traffic at the 
end of a workday. Plywood plates will be used in areas of foot or wildlife traffic and steel 
plates will be used in areas of vehicle crossing to ensure public safety. Plates will be 
removed at the start of each workday. Efforts will be made to minimize the length of 
open trench along the ROW. 

� Hydrostatic testing: consists of filling the pipeline with water, venting all air, increasing 
the pressure to the specified code requirements, and holding the pressure for a period of 
time. After hydrostatic testing, the test water will be chemically analyzed for 
contaminants and discharged to the surrounding area unless the analysis shows that the 
water is contaminated, in which case, the water will be trucked to an appropriate disposal 
facility. 

� Cleanup: consists of restoring the surface of the right-of-way by removing any 
construction debris, grading to the original grade and contour. 

� Commissioning: consists of cleaning and drying the inside of the pipeline, purging air 
from the pipeline, and filling the pipeline with natural gas. 

A gas-metering station will be required at the tap point to measure and record gas volumes. In 
addition, facilities will be installed to regulate the gas pressure and to remove any liquids or solid 
particles. The metering station at the tap point will require an area of approximately 5,000 square 
feet. In addition, the two plant metering sets will require a fenced enclosure of approximately 
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1,000 square feet. Construction activities related to the metering station and metering sets will 
include grading a pad and installing above and below ground gas piping, metering equipment, 
gas conditioning, pressure regulation, and possibly pigging facilities. A distribution power line 
for metering-station-operation lighting, communication equipment, and perimeter chain link 
fencing for security will also be installed. 

Construction of Transmission Lines 

Transmission line construction will include the installation of power poles and the new Hinkley 
interconnection station and involves the following sequence of activities: 

� Pole Erection: Each pole will be assembled onsite, welded together, and dressed out with 
insulators and conductor hardware. 

� Conductors: The conductors will be installed, sagged and permanently connected to the 
insulators. 

� Communication System: The overhead ground/fiber optic communications cable will be 
installed and connected to the interconnection substation. 

Construction Equipment 

Typical construction equipment that will be required for the Project include dozers, front end 
loaders, haul trucks, graders, shovels, portable generators, derrick cranes, mobile cranes, 
concrete pumps, tractors, un-quited paving breakers, and quieted paving breakers. 
Equipment to be used in construction includes: 

� Trucks (pick-up, flat-bed, and fueling), 
� Dump trucks, 
� Grading equipment (i.e., scrapers, compactor, dozers, water truck), 
� Tractors, 
� Cranes (fixed jib and telescopic jib), 
� Piling machines for drilling, 
� Air compressor for pneumatic construction tools and equipment, 
� Welding equipment, 
� Concrete mixers and other equipment needed for concrete compaction and finishing, 
� Piping equipment 
� Small pump, 
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� Generator for construction tools, and 
� Asphalt equipment (paver/finisher and spreader) 

3.7 Conservation Measures

All conservation measures outlined below will be implemented within the Action Area. As 
previously described, Project construction activities will not affect critical habitat for the DT. A 
qualified DT biologist will be present during all proposed construction activities to oversee the 
effective implementation of conservation measures to protect the tortoise. Therefore, the current 
conservation measures outlined below are expected to be sufficient in protecting the DT within 
the Action Area. 

3.7.1 General Avoidance and Minimization Measures 

The following is a list of general impact avoidance and minimization measures that would apply 
to all Project activities during construction and operation. These measures are standard practices 
designed to minimize and avoid environmental degradation. MSLLC will ensure implementation 
of these measures to avoid and minimize impacts to the greatest extent feasible. These measures 
will include: 

BIO-1: The construction contractor(s)/crew(s) and all MSP staff will be informed about 
the biological constraints of the Project. All construction personnel and facilities staff 
who work on the MSP will attend an education program, developed and presented by a 
Project biologist prior to the commencement of construction activity. This Worker 
Environmental Awareness Program (WEAP) will be included in the Biological Resources 
Mitigation and Implementation Program (BRMIMP). The construction crews and 
contractor(s) will be responsible for unauthorized impacts from construction activities to 
sensitive biological resources that are outside the areas defined as subject to impacts by 
CEC and other agencies who must issue approvals for the Project. 

BIO-2: A Project Authorized Biologist (AB) and alternate ABs will be appointed to 
oversee compliance with the protection measures for the DT and other special status 
species. The AB will be approved by the Service and DFG. The Project AB will serve as 
the CEC Designated Biologist, approved by CEC Compliance Project Manager. An 
Environmental Compliance Manager (ECM) will be assigned to the MSP who will be an 
on-site staff member of the Project. The ECM is responsible for facilitating 
implementation of the environmental conditions of the Project. The contact information 
for the AB, alternate AB, and ECM will be incorporated into the MSP BRMIMP. 
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BIO-3: The anticipated impact zones, including staging areas, equipment access, and 
disposal or temporary placement of spoils, will be delineated with stakes and flagging 
prior to construction to avoid natural resources where possible. Construction-related 
activities outside of the impact zone will be avoided. 

BIO-4: BMPs will be employed to prevent loss of habitat due to erosion caused by 
Project-related impacts (i.e., grading or clearing for new roads). All detected erosion will 
be remedied within two (2) days of discovery. 

BIO-5: All vehicles and equipment will be in proper working condition to ensure that 
there is no potential for fugitive emissions of motor oil, antifreeze, hydraulic fluid, 
grease, or other hazardous materials. The AB and biological monitor (BM) will be 
informed of any hazardous spills within 24 hours. Hazardous spills will be immediately 
cleaned up and the contaminated soil will be properly disposed of at a licensed facility. 

BIO-6: Fueling of equipment will take place at designated locations, not within or 
adjacent to drainages or native desert habitats. Contractor equipment will be checked for 
leaks prior to operation and repaired as necessary. 

BIO-7: Construction activity will be monitored by a qualified biologist to ensure 
compliance with avoidance and minimization measures. 

BIO-8: Intentional killing or collection of either plant or wildlife species, including listed 
species, will be prohibited. The AB, BM, and Agency Representatives will be notified of 
any such occurrences within 24 hours. 

BIO-9: Maintenance vehicular traffic outside the fenced power plant will only occur on 
the transmission line right-of-way. Vehicles passing or turning around will do so within 
the planned impact area or in previously disturbed areas. 

BIO-10: A monitoring plan will be created to comprehensively describe avoidance, 
minimization, and mitigation measures; document their implementation; and monitor 
their effectiveness. 

BIO-11: An exotic weed management and monitoring program will be developed to 
avoid the introduction and spread of exotic plant species. This program will be submitted 
to the Service, DFG and CEC for approval. 

3.7.2 Conservation Measures Specific to Desert Tortoise 

Avoidance and minimization measures for the DT would include: 
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DT-1: Prior to the onset of construction, the entire Project Area will be fenced with a 
permanent DT exclusion fence per Service requirements to keep DTs in habitat adjacent 
to the MSP from entering during construction and operations phases. The fencing type 
will be one-inch by two-inch vertical mesh galvanized fence material, extending at least 
two (2) feet above the ground and buried at least one (1) foot. Where burial is impossible, 
the mesh will be bent at a right angle toward the outside of the fence and covered with 
dirt, rocks, or gravel to prevent the DT from digging under the fence. Tortoise-proof 
gates will be established at all site entry points. Any utility corridors and tower locations 
will be temporarily fenced to prevent DT entry during construction. Temporary fencing 
must follow guidelines for permanent fencing and supporting stakes will be sufficiently 
spaced to maintain fence integrity. All fence construction will be monitored by qualified 
biologists to ensure that no DTs are harmed. Following installation, the fencing will be 
inspected monthly and during all major rainfall events. Any damage to the fencing will 
be repaired immediately.

DT-2: A clearance survey for DTs will be conducted in all areas with shrub cover. A 
minimum of two (2) clearance passes must be completed and these must coincide with 
heightened DT activity from late March through May and during October. This will 
maximize the probability of finding all DTs. Once the site is deemed free of DTs after 
two (2) consecutive clearance passes, then heavy equipment will be allowed to enter the 
site to perform construction activities. Concurrent with these surveys, biologist will 
survey for MGS. If MGS are found, they will be allowed to escape through the exclusion 
fencing surrounding the Project Area and will be observed until they have been 
confirmed to have existed the Project Area. 

DT-3: During clearance surveys, it is anticipated that no, or very few DTs, will be found. 
It is further anticipated that if any DTs are observed within the Project Area during 
clearance surveys, these animals would be near the Project Area Boundary, adjacent to 
documented DT activity. Because of the highly degraded habitat and/or undesirable biotic 
and abiotic features existing on the Project Area boundary, these areas probably would 
comprise only a small part of any observed DT’s home range, with the majority of the 
range outside the Project Area boundary. As such, by moving a DT outside the Project 
Area boundary, the MSP would be maintaining the DT within its home range, not 
translocating it. The DT would merely be excluded from undesirable portions of its home 
range. There would be no effect on the population. 

DTs excluded from the Project Area will be moved immediately outside of exclusion 
fencing from the point of capture onto land owned by MSLLC. It is anticipated that DTs 
moved to these off-site adjacent areas would immediately seek a familiar burrow in 
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which to reside. DTs will be moved using techniques approved by the Service and DFG. 
MGS will be allowed to move outside of the exclusion fencing on their own and will not 
be relocated. However, if an MGS is observed and does not move outside of the Project 
Area within a reasonable time, DFG may be contacted to determine if relocation is 
appropriate.

DTs will be moved only when ground temperatures are sufficiently below 108°F and air 
temperatures are below 90°F so that a DT can locate a known burrow before lethal 
temperature thresholds are met. DTs may be moved during seasons when daily ambient 
temperatures exceed lethal levels, but only late in the day when ground temperatures fall 
below 108°F and air temperatures fall below 90°F. These DTs will be temporarily 
monitored to ensure that their behaviors resulting from movement do not affect their 
survival. 

A translocation plan will be prepared to accommodate other circumstances that involve 
moving a DT, including during Project operation. 

Once the site is deemed free of DTs and MGSs after two (2) consecutive clearance 
passes, then heavy equipment will be allowed to enter the site to perform construction 
activities. 

DT-4: Following site clearance, a report will be prepared by the AB to document the 
clearance surveys, the capture and release locations of all DTs and MGSs found, post-
release monitoring, individual DT data, and other relevant data. This report will be 
submitted to the Service and DFG. 

DT-5: In the unlikely event that a DT is found on the site during Project operation, the 
DT will be captured; contained in a clean, escape-proof box; and temporarily maintained 
in a cool, quiet, safe location until the AB arrives to remove it from the site (no more than 
one [1] day). The capture location will be recorded. If ambient temperatures exceed lethal 
levels on a daily level, the AB will confer with DFG and the Service representatives prior 
to moving the DT outside the DT exclusion fence. Any DT moved will be monitored to 
ensure its safety. 

DT-6: An AB and alternate AB will be appointed to oversee compliance with the 
protection measures for the DT and other species. The AB will be authorized by the 
Service and DFG to approve of biological monitors. The AB or alternate ABs will be on-
site during fencing, clearance, and construction activities on the transmission line. The 
AB or approved biological monitors will have the right to halt all activities in violation of 
DT protection measures that could cause harm to a DT. Work will proceed only after 
hazards to the DT are removed and the species is no longer at risk, or the individual has 
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been moved from harm’s way by the AB or approved biological monitors. The AB or 
approved biological monitors will have in their possession a copy of all the compliance 
measures while work is being conducted on-site. 

DT-7: The proponent will submit the names and statement of qualifications of the 
proposed AB and alternate ABs to the Service, DFG and CEC for review and approval at 
least 30 days prior to initiation of any DT handling, clearance, and preactivity surveys. 
Project activities will not begin until the ABs are approved by the aforementioned 
agencies. Only ABs or their approved biological monitors will be allowed to handle and 
move DTs when necessary. 

DT-8: The AB will be responsible for ensuring that awareness training, surveys, 
compliance monitoring, and reporting are conducted as identified in the Project license. 

DT-9: Outside the Project boundaries, personnel will utilize established roadways (paved 
or unpaved) for traveling to and from the Project Area, including for transmission line 
construction. Cross-country vehicle and equipment use outside designated work areas 
will be prohibited. To minimize the likelihood for vehicle strikes of DTs on the Project 
and on Harper Lake Road, a speed limit of 25 mph on paved roads and 15 mph will be 
established for travel. 

DT-10: A trash abatement program will be established. Trash and food items will be 
contained in closed containers and removed daily to reduce the attractiveness to 
opportunistic predators such as common ravens, coyotes, and feral dogs. 

DT-11: Workers will be prohibited from bringing pets and firearms to the site. 

DT-12: All equipment will be stored inside areas fenced and cleared of DTs and MGSs. 
Since all construction activities will occur within fenced areas that have been cleared of 
DTs and MGSs, there is little chance that parking will be necessary outside of fenced 
areas. In the event that vehicles or construction equipment are parked for longer than two 
(2) minutes in unfenced DT or MGS habitat, the ground under the vehicle will be 
inspected for the presence of DT or MGS before the vehicle or piece of equipment is 
moved. If a DT or MGS is observed, it will be left to move on its own. If it does not 
move within 15 minutes, the AB or approved biological monitors will remove the animal 
to a safe location and monitor it. 

DT-13: For emergency response situations, the AB will notify the Service, DFG, and 
CEC within 24 hours. As a part of this response, the Service, DFG, and CEC may require 
additional measures to protect DT and MGS. During any responses related to human 
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health, fire, hazardous waste, or repairs requiring off-road vehicle and equipment use, the 
Service, DFG, and CEC may also require measures to recover damaged habitat. 

DT-14: Water will be applied to the construction right-of-way, dirt roads, trenches, spoil 
piles, and other areas where ground disturbance has taken place to minimize dust 
emissions and topsoil erosion. During the DT active season, an approved BM will patrol 
these areas to search for DTs ahead of the water truck and ensure that water does not 
puddle for long periods of time and attract DTs, common ravens, and other wildlife to the 
site. The approved BM will also search for MGSs during these patrols. 

DT-15: Upon locating a dead or injured DT or MGS, the AB will make initial 
notification to the nearest Service and DFG Field Offices within 24 hours of its finding. 
The notification must be made by telephone and writing. The report will include the date 
and time of the finding or incident (if known), location of the carcass, a photograph, 
cause of death (if known), and other pertinent information. Tortoises fatally injured as a 
result of Project-related activities will be submitted for necropsy to the Service or DFG as 
outlined in Salvaging Injured, Recently Dead, Ill, and Dying Wild, Free-Roaming Desert 
Tortoises (Gopherus agassizii) (Berry, 2003). Tortoises with fewer major injuries will be 
transported to a nearby qualified veterinarian for treatment at the expense of the 
proponent. If an injured animal recovers, the Service or DFG will be contacted for final 
disposition of the animal. 

DT-16: On a monthly basis until construction is completed, the AB will prepare a brief 
report for DFG, Service, and CEC, documenting the effectiveness and practicality of the 
protection measures that are in place and making recommendations for modifying the 
measures to enhance species protection, as needed. The report will also provide 
information on the overall biological resources-related activities conducted, including the 
worker awareness training, clearance/preactivity surveys, monitoring activities, and any 
observed DTs including injuries and fatalities. 

DT-17: MSLLC is supportive of contributing to the Service’s regional raven monitoring 
and control program in lieu of creating a new comprehensive on-site monitoring control 
program. The details of the funding mechanism and monitoring will be coordinated with 
the Service, DFG, and CEC prior to initiation of the Project. A much-reduced raven 
monitoring and control program will be developed for MSP and approved by the Service, 
DFG, and CEC. 

DT-18: Common Raven Monitoring, Management, and Control Plan. 

A Common Raven Monitoring, Management and Control Plan (Raven Control Plan) will 
be developed to address the potential for Project-related raven increases and/or impacts to 
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local wildlife, including DT and MGS. The Raven Control Plan will clearly identify 
Project-specific activities or features, referred to as conditions of concern, that have the 
potential to attract ravens to the Project Area, such as those that would create food or 
water subsidies, as well as perch, roost, or nest sites. In addition, the Raven Control Plan 
will establish management strategies and provide Project-specific control measures to 
ensure that the construction, operation, maintenance, and decommissioning activities 
associated with the MSP do not increase the presence of ravens within the Project Area. 

As part of the Raven Control Plan, qualitative and quantitative monitoring activities will 
be performed to evaluate the effectiveness of the PDFs, as well as the other raven 
management and control measures implemented for the MSP. This raven monitoring 
program will be based on observations and performed during both the construction and 
operation phases of the MSP in an effort to record and evaluate any changes in raven 
activity and populations. 

Monitoring will be performed by the ECM at least weekly during construction. 
Monitoring would also occur every other week for the first five (5) years of operation, 
then every other week for at least one (1) out of every five (5) years into perpetuity, 
unless results indicate more frequent or less frequent monitoring is necessary following 
completion of the first five (5) years of Project operation. The qualitative data derived 
from the monitoring efforts will be used to assess the effectiveness of the established 
PDFs and to determine if additional management or control measures are necessary to 
deter ravens from the Project Area. 

During construction and the first year of operation of the MSP, monthly monitoring 
reports will be prepared by the ECM and submitted to MSLLC, as well as the AB for 
review. MSLLC will then forward the reports to CEC, Service, and DFG. These reports 
will provide a summary of all monitoring activities occurring within the Project Area and 
describe any noted raven activity and/or any observations reported by MSP operations 
staff. After the first year of operation, monitoring data will continue to be provided 
monthly. In addition to the monthly data submittals, an annual report will be prepared and 
submitted to summarize the overall monitoring results, evaluate the effectiveness 
(success or failure) of PDFs, and make recommendations for modification of PDFs or 
implementation of control measures if needed. Results of the monitoring efforts will be 
used to assess the overall impacts the MSP and specific Project components, such as 
evaporation ponds, have on raven activities (e.g., presence or type of activity). 

If monitoring results reveal that raven activities have increased within the Project Area as 
a result of the MSP, modifications to the PDFs and/or other control measures through 
adaptive management may be necessary. For example, if the results of the biweekly raven 
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monitoring events suggest that current PDFs are ineffective at controlling raven 
occurrences in the Project Area, adaptive management strategies would be necessary. 

Any identified adaptive management measures will be discussed by MSLLC, CEC, 
Service, and DFG before any decisions are made to incorporate them into the MSP. 
Adaptive management measures may include modifications to PDFs, monitoring 
strategies, or implementation of additional control measures. Key examples would be 
(1) modifications to the monitoring program survey frequency, including increase or 
reduction of the monitoring frequency and survey points, (2) removal or enhancement of 
a PDF or management measure if it is not working, or (3) incorporating a defined control 
measure that would not otherwise be implemented, such as hazing or lethal removal. 

3.8 Compensation Lands

The proposed Project includes permanent protection of approximately 117.4 acres of habitat 
(Compensation Lands) located within a 647-acre parcel west of the Project Area and owned by 
MSLLC, to compensate for potential impacts to DT. The 647-acre parcel currently proposed for 
compensation includes the following Assessor’s Parcel Numbers (APN): 0490-223-07, 0490-
223-12, 0490-223-13, 0490-223-29, 0490-223-30, 0490-223-22, and 0490-184-47. Figure 4 
shows the location of the property in relation to the Project Area. The remainder of the 647-acre 
parcel is encumbered with a Flood Runoff Easement.2 A flood control berm and several wells 
already exist within the Flood Runoff Easement and, therefore, the easement is not expected to 
be further developed nor used for any other purpose than floodwater flow. Nevertheless, the 
portion of the property encumbered by the easement is not considered part of the Compensation 
Lands.

The 647-acre parcel, except for the northern portion, was surveyed in 2007 and 2008. See Figure 
5 for the vegetation communities and special-status species occurrences and signs within the 
647-acre parcel. The remaining northern portion of the parcel will be surveyed in 2010. 
According to the surveys previously conducted, two vegetation communities exist within the 
Compensation Lands: desert saltbush scrub and Mojave desert wash scrub. The Flood Runoff 
Easement portion of the parcel also contains some developed lands. The Compensation Lands 
are entirely located within DT designated Critical Habitat and MGS Conservation Area. During 

                                                          
2 According to a Ground Lease between Luz Development Finance Corporation and Luz Solar Partners LTD dated 

December 12, 1989, the easement grants the “non-exclusive, non-possessory right to enter upon, use and enjoy, 
along with LSP VIII, LSP X, LSP XI, LSP XII, and LSP XIII, that certain real property located in the County of 
San Bernardino, State of California…for the purposes of (A) directing the flow of flood waters over portions 
thereof, (B) locating, using, constructing and maintaining flood control channels, berms and dikes thereon, and 
(C) locating, using, constructing and maintaining water wells, water pumps and water pipelines thereon.” 
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2008 surveys, DT sign was identified in the northwest portion of the Compensation Lands. A 
significant amount of DT observations and DT sign were identified immediately east of the 647-
acre parcel on an 822-acre parcel owned by MSLLC (APN 0490-183-65). The 822-acre parcel is 
also encumbered by a Flood Runoff Easement; therefore, it is not anticipated that this parcel will 
be developed. As such, the Compensation Lands will serve to provide linkages between the DT 
populations observed on the 822-acre parcel and DT Critical Habitat and potential populations 
located further west. 

The Compensation Lands will be preserved and managed in perpetuity pursuant to a 
conservation easement to be deeded to a USFWS-approved third party entity. The ownership of 
the property will be transferred in fee simple from MSLLC to a USFWS-approved third party 
entity who will manage the property in perpetuity pursuant to the terms of the conservation 
easement. 

3.9 Compensatory Mitigation Strategy

As part of the Project, on July 22, 2009, the MSLLC team presented a strategy for the 
compensation of anticipated project effects on the federally listed threatened desert tortoise. 
Based on the anticipated 428.4 acres of allscale vegetation to be disturbed by implementation of 
the Project (see below), MSLLC would acquire and conserve in-kind habitat of equal or greater 
value than the habitat impacted. Compensation ratios for DT were determined in consultation 
with Ashleigh Blackford of the Service and Tonya Moore of DFG and are detailed in Table 2. 

Table 2 
Proposed Compensation for Effects to Potential Desert Tortoise Habitat 

Habitat Mitigation Ratio Total Impact1

Total 
Mitigation 

Acreage 
Undisturbed desert saltbush scrub 5:1 0.63 acre 3.15 acres 
Disturbed desert saltbush scrub 2:1 1.2 2.4 
Disturbed desert saltbush-regrowth 0.5:1 223.7 111.85 
Fallow agricultural saltbush-regrowth 0:1 202.9 0 
Total Mitigation Acreage 117.4
1 The total impact reflects those suitable DT habitat areas within the Project boundary, which assumes direct, 

permanent effects within the limits of the boundary. 
Source: EDAW 2009 
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A compensation ratio of 0.5:1 for disturbed DT habitat was based on the following principles: 

1. Although the Project is situated among areas identified as important for recovery and 
management of the DT (DWMAs and federally designated critical habitat), the area 
occupied and immediately surrounded by the Project was excluded by those same 
resource agencies for DT recovery and management based on the standards used to 
designate the DWMAs and CH. 

2. The Project Area is an island of mostly agricultural uses that was farmed for several 
decades and is still partially farmed. At present, there are two solar energy generating 
projects operating immediately north of and adjacent to the Project (Harper Lake 
SEGS). All of the vegetation that would be lost as a result of the Project is highly 
fragmented by broad expanses of nonhabitat (the center pivot fields), residences, 
developments, and roads, and/or is regrowth over old farming operations. Therefore, 
while there is a loss of 428.4 acres of habitable vegetation cover, the quality of this 
cover for use by DTs is so marginal that it likely does not support DT and would not aid 
species recovery or maintenance. 

3. Surveys in 2006, 2007, 2008, and 2009 found almost no current use of the 428.4 acres 
potentially impacted (See Figures 6 and 7): 

Western Portion of Alpha Site – Only one DT sign was observed in 2008 – a partial 
carcass was found in the far southwestern corner at the Project’s border. No scat, 
DTs, or burrows were observed in this area in all other survey years. 

Far Eastern Portion of Alpha Site – One DT was observed in 2006 only. One full 
carcass of an immature DT, recently dead, and three (3) other groups of carcass parts 
were found in 2008, but no burrows or scat that would suggest current occupation. 
Two of these carcasses were found again in 2009. 

Beta Site and Middle Portion of Alpha Site – No evidence of current use was found 
in the center pivot corners or regrown parking area in the middle portion of the 
Alpha Site during all survey years. A carcass was found in the center pivot in 2007 
and another carcass near the northern border of the Alpha Site in 2009. One old 
(white) scat was found in 2009 approximately 650 feet from the southern border of 
the Beta Site, indicating that a DT walked onto the barren, abandoned agricultural 
field within the last several years. Nine shell fragment groups were also found in 
2009, at least seven (7) of which were only one to several fragments. Several showed 
broken bones, suggesting depredation or scavenging. Eight were estimated to be at 
least four (4) years old. This accumulation of data, without corroborating evidence of 
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occupation of these areas, suggests that most of these carcasses or carcass parts were 
transported by predators or, in a couple of cases, were DTs that entered the field 
during previous farming operations and were killed. 

Southern Edge of Beta Site Located in Superior-Cronese Desert Wildlife 
Management Area - A very small portion of the Superior-Cronese DWMA is within 
the Project Area; however it is not considered for mitigation since there will not be 
permanent impacts to this area; it will only be used temporarily, during the process 
of connecting the MSP to the existing Kramer-Coolwater 230-kV transmission lines. 
No DT observations or other DT sign were found within this small area during all 
survey years, although DT sign was found immediately south outside of the Project 
Area.

4. Increases in ravens would not be expected due solely to the Project because the Project 
adds no raven subsidies that are not already present (e.g., trees [nesting and roosting 
sites], evaporation ponds, perches); however, a small incremental increase may be 
possible due to the additional of water. 

5. The Project does not block movement of animals within the population for purposes of 
genetic dispersal (i.e., a corridor). The small area in the far eastern portion of the Alpha 
site is characterized by halophytic vegetation and periodic inundation; it is not DT 
habitat. There is ample open space south and west of the Project Area for movement and 
genetic flow to occur. 

Positive Benefits to Desert Tortoise 

1. The Project removes the mortality sink represented by the scenario of agriculture adjacent 
to native, occupied DT habitat. On a few projects, DTs have been observed drinking 
from pools created by leaky irrigation pipes along the edges of crops and also to forage 
along the edges of crops, especially alfalfa. Despite several 100 percent surveys in fields 
on which crops are actively growing, no DT burrows have been observed in the crop 
fields (Becky Jones, DFG, pers. comm. to Alice Karl), so it is assumed that those DTs 
entering the crop field edges to forage and drink actually reside in the adjacent native 
habitat. 

i) During typical mowing or ground preparation, many animals are killed or 
injured. Tortoises entering the fields to forage or drink would also be subject to 
this hazard. As such, agriculture should be viewed as an attractive nuisance. The 
Project will remove this attractive nuisance. 
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ii) Removal of subsidies for ravens (leaky irrigation pipes, food) will reduce raven 
populations on and adjacent to the Project. Many animals (rodents, birds, and 
others) injured or killed by farming operations (e.g., mowing and ground 
preparation) are commonly scavenged by hawks and ravens, which monitor 
mowing and tilling operations (Alice Karl, pers. obs.). Removal of agriculture 
from this area would remove significant agriculturally-based food for ravens, as 
well as water sources associated with irrigation. 

iii) Removal of other DT predators (dogs and feral cats) associated with farm 
residences. 

In summary, removal of agriculture would benefit DTs, including those in the surrounding 
habitats that have been identified by the resource agencies as important conservation areas. 

4.0 THREATENED, ENDANGERED, PROPOSED THREATENED, OR PROPOSED 
ENDANGERED SPECIES AND CRITICAL HABITAT IN THE ACTION AREA 

The Project has the potential to affect a single species that is a threatened, endangered, proposed 
threatened, proposed endangered, or candidate species, as well as any designated or proposed 
critical habitat, under the jurisdiction of USFWS, the desert tortoise (Gopherus agassizii) (DT), 
Mojave Desert Population, which is listed as threatened. 

4.1 Relevant Policy and Management Direction

4.1.1 Desert Tortoise Recovery Plan 

USFWS approved and issued a recovery plan for the DT in 1994 and identified proposed Desert 
Wildlife Management Areas (USFWS 1994b). DWMAs had no specific legal boundaries in the 
1994 Recovery Plan; rather, they were identified as areas recommended for preservation to the 
land management agencies. Subsequently, the BLM formalized the recommended DWMAs from 
the 1994 Recovery Pan through its planning process and administers them as Areas of Critical 
Environmental Concern (see discussion of BLM plans below). The 1994 Recovery Plan also 
identified Recovery Units. The MSP is located in the Western Mojave Recovery Unit. It includes 
the central, southwestern, south-central, and part of the northern Mojave Desert regions. The 
1994 Recovery Plan recommended a recovery strategy involving a formalization of the DWMAs 
within the Recovery Units and implementation of recovery actions within the DWMAs to 
provide for the “long-term persistence of viable desert tortoise populations and the ecosystems 
upon which they depend” (USFWS 1994b). 
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A revised recovery plan was drafted in 2008 to reevaluate the status of the population, threats to 
the population, and identify measures to reduce uncertainties about species threats and 
management and improve recovery potential (USFWS 2008). Elements of critical importance 
identified for desert tortoise recovery and persistence include adult survivorship, maintenance of 
genetic and ecological variability within and among populations, and the long-term persistence 
of extensive, unfragmented habitat. The Draft Revised Recovery Plan identifies an approach to 
recovery that is based on the following six strategic elements: 

1. Develop, support, and build partnerships to facilitate recovery. 

2. Protect existing populations and habitat, instituting habitat restoration where necessary. 

3. Augment depleted populations in a strategic manner. 

4. Monitor progress toward recovery. 

5. Conduct applied research and modeling in support of recovery efforts within a strategic 
framework. 

6. Implement a formal adaptive management program. 

The Draft Revised Recovery Plan also provides a list of habitat enhancement and management 
activities that would support recovery of DT, including the following actions: 

� Protect intact DT habitat. 
� Restore DT habitat. 
� Secure lands/habitat for conservation. 
� Connect functional habitat. 
� Reduce excessive predation. 
� Contribute to the DT head-starting program or translocation programs. 
� Monitor DT distribution in each recovery unit. 
� Track changes in quantity and quality of DT habitat. 
� Determine factors that influence the distribution of DT. 
� Conduct research on the restoration of DT habitat. 
� Conduct research on DT diseases and their effects on populations. 
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4.1.2 Desert Tortoise Critical Habitat 

USFWS designated critical habitat for the DT pursuant to the Federal ESA in 1994 based on the 
recommended DWMAs in the 1994 Recovery Plan. Critical habitat units are specific, legally 
defined areas that USFWS has identified as essential for the conservation of the DT. The critical 
habitat units support physical and biological features, defined as primary constituent elements, 
that are essential for DT survival and that may require special management considerations or 
protection. The Western Mojave recovery unit includes the Fremont-Kramer, Superior Cronese, 
and Ord-Rodman critical habitat units, which corresponds to the recommended DWMAs. The 
Fremont-Kramer critical habitat unit is located immediately west of the Project Area and the 
Superior-Cronese critical habitat unit is located north, south and east of the Project Area. The 
proposed Compensation Lands for the Project are located within the Fremont-Kramer critical 
habitat unit. The Superior-Cronese critical habitat unit (CHU) designated for DT is located 
approximately 0.7 mile southwest of the Action Area. 

4.1.3 California Desert Conservation Area Plan 

The Federal Land Policy and Management Act (FLPMA) requires BLM to develop land use 
plans (i.e., Resource Management Plans), to guide BLM’s management of public land. Pursuant 
to FLPMA, the California Desert Conservation Area was established and serves as a guide for 
the management of all BLM-administered lands in three desert areas: the Mojave, the Sonoran, 
and a small portion of the Great Basin (BLM 1980, as amended in 1999). The CDCA Plan 
covers approximately 25 million acres, of which 12 million are public lands. The primary goal of 
the CDCA Plan is to provide overall maintenance of the land while planning for multiple uses 
and balancing the needs of people with the protection of the natural environment. The CDCA 
was subsequently amended by region, generally corresponding to the recovery units identified in 
the 1994 Recovery Plan. The West Mojave Management Plan (BLM et al. 2005) was developed 
for the West Mojave Recovery Unit. 

4.1.4 The West Mojave Management Plan 

The West Mojave Management Plan (WEMO) is an amendment to the CDCA that formally 
designated the four DWMAs recommended in the 1994 Recovery Plan and 11 additional species 
and habitat-based conservation areas (including Mohave Ground Squirrel Conservation Areas). 
The WEMO stipulates new management measures for the DT and other special status species to 
be implemented within public lands and the DWMAs. The WEMO is a landscape-scale, 
multiagency planning effort that protects and conserves natural resources while simultaneously 
balancing human uses of the region. WEMO provides reserve management for DT and MGS, 
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integrated ecosystem management for special status species and natural communities for all 
Federal lands, and regional standards and guidelines for public land health for BLM lands. 

The objective of the DWMAs is to address the recovery of DT and MGS in addition to several 
other sensitive species occurring in the planning area. Some additional use restrictions in these 
areas apply, but emphasis is placed on minimizing disturbance and maximizing mitigation, 
compensation, and restoration from authorized allowable uses. The WEMO requires fee-based 
compensation for disturbance to public lands at the ratio of 5 acres of compensation for every 1 
acre of impact (5:1) within Habitat Conservation Areas (HCAs) (e.g., MGS Conservation Area), 
at a ratio of 0.5:1 in areas outside HCAs that fall within WEMO-designated disturbed habitat, 
and at a ratio of 1:1 elsewhere. Compensation is to be directed to the recovery unit where the 
disturbance occurs. Additionally new surface disturbance on lands administered by federal 
agencies within any DWMA would be limited to 1 percent of the federal portion of the DWMA. 
These compensation requirements do not apply to the MSP because the Project Area is located 
on privately-held lands and are not located within the DWMAs. 

The Project Area is located immediately north of the Superior-Cronese DWMA, as designated by 
WEMO. In addition, a small area of the southwestern edge of the Beta site overlaps with the 
Superior-Cronese DWMA, in a portion of the Project Area that will be temporarily used during 
construction for interconnection with the existing 230 kV Transmission Line. No impacts to the 
Superior-Cronese DWMA will occur as a result of this work. The Project Area is also located 
immediately east of the Fremont-Kramer DWMA. 

Harper Dry Lake Ecological Preserve, a Watchable Wildlife Area managed by the BLM and 
encompassing the dry lake bed and its periphery, is located northeast of the Project site. BLM-
managed land in the surrounding area is classified by the WEMO as “L-Limited Use under the 
multiple-use land use classification system. The WEMO also designates a portion of the nearby 
Harper Dry Lake as an Area of Critical Environmental Concern (ACEC), encompassing 
approximately 480-acres located approximately 0.12 mile east of the Project site. 

4.1.5 Desert Renewable Energy Conservation Plan 

The State of California Governor’s office recently signed a Memorandum of Understanding 
(MOU) with the U.S. Department of Interior to cooperatively develop long-term renewable 
energy plans and to streamline eligible projects through State and Federal permitting processes. 
The MOU establishes the Desert Renewable Energy Conservation Plan (DRECP) process, which 
is a science-based process for reviewing, approving, and permitting renewable energy 
applications in California. Once the plan is complete (anticipated in late 2010), it will present a 
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regional road map that will provide certainty for renewable energy developers on how and where 
to site their projects. The DRECP will also create a government-organized habitat mitigation 
program that consolidates habitat purchases for compensatory mitigation. 

4.2 Species Accounts

The DT is federally listed as threatened under the ESA, with critical habitat designated by 
USFWS (USFWS 1994a). This listing status applies to the entire population of DT, except in 
Arizona south and east of the Colorado River, and in Mexico. An approved recovery plan has 
been published by USFWS (1994b). However, USFWS formed the Desert Tortoise Recovery 
Office and published a draft revision to the Recovery Plan (USFWS 2008). The DT was also 
listed as threatened under the California Endangered Species Act on June 22, 1989 (California 
Fish and Game Commission 1989). The species is also covered under the WEMO (BLM 2005). 

The MSP lies in the Western Mojave Recovery Unit, which includes the Joshua Tree, Ord-
Rodman, Superior-Cronese, and Fremont-Kramer DWMAs (USFWS 2008). The population 
densities within each of the Western Mojave Recovery Unit DWMAs are highly variable, but 
overall, the DT population has steadily decreased since monitoring efforts began. Recent density 
estimates for DT within the four critical habitat units (associated with the four DWMAs) 
indicated that as many as 20,420 to 41,224 adult DTs occur in the western Mojave Desert 
(Heaton et al. 2004, as cited in USFWS 2006). 

4.2.1 Habitat Status 

Suitable landscapes for DT are generally defined as alluvial fans and plains and rocky slopes at 
elevations of 1,969 to 3,937 feet above sea level; but DT are known to range from below sea 
level to 7,300 feet in elevation (USFWS 2008). Presence of ephemeral plant species is an 
indicator of habitat suitability for the DT because these species are the primary components of 
the tortoise diet (Esque 1994; Jennings 1997; Avery 1998). Generally DTs prefer creosote bush 
scrub habitat with a high diversity and cover of perennial plant species and high productivity of 
ephemeral plants. Less commonly, DT will occur in blackbrush (Coleogyne ramosissima), 
Joshua tree (Yucca brevifolia), and juniper (Juniperus sp.) at higher elevations, and saltbush 
(Atriplex sp.) at lower elevations (Nussear et al. 2009). DTs require soils that are firm enough to 
support burrows but also friable enough to allow for burrow excavation (Anderson et al. 2000). 
In some cases, DTs take advantage of existing natural shelters such as rock formations or 
exposed calcic soils horizons (Nussear et al. 2009). 
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DTs are most active when plants are available for forage or when pooled water is available for 
drinking; they are usually most active in early March through early June and again between 
September and early November. They typically have home ranges from under 25 to 200 acres 
(USFWS 2008). Individuals commonly traverse 1,500 to 2,600 feet per day within their home 
range and males have been recorded to travel 0.6 mile within their home range (Berry 1986). 
DTs are also known to disperse extended distances such as 2.0 miles in 16 days and 4.5 miles in 
15 months (Berry 1986). DTs require 13 to 20 years to reach sexual maturity and have low 
reproductive rates (USFWS 2008); however, individuals can live 50 to 100 years and have a long 
period of reproductive potential. 

This widespread and once common species is rapidly declining in numbers due to various 
factors, including the spread of a fatal respiratory disease; increases in raven populations that 
prey on juvenile tortoises; mortality associated with roads and off-highway vehicle use; and 
habitat destruction, degradation, and fragmentation. The Western Mojave Recovery Unit is 
considered to be one of the most threatened recovery units for DT (USFWS 1994b). Adult DT 
population densities have shown a significant downward trend throughout the western Mojave 
Desert in the last several decades (Tracy et al. 2004). 

5.0 ENVIRONMENTAL BASELINE CONDITIONS 

5.1 MSP Project Area

The Project Area consists primarily of abandoned agricultural fields that had center-pivot-type 
irrigation systems, one of which is still in use for alfalfa production. Historically, land in and 
around the Project has been used to produce alfalfa and for cattle ranching and dairy farming. 
Currently, alfalfa is being grown within a center pivot field located in the northwestern section of 
the planned Beta site (Figure 2). Anthropogenic disturbance to the Project Area has occurred for 
several decades; however, some areas (disturbed, fallow agricultural, or livestock pens) have 
been recolonized primarily by allscale (Atriplex polycarpa; herein referred to as saltbush scrub 
regrowth) and cover approximately 430 acres of the 1,765-acre Project Area. 

In the Mojave Desert, the DT is most often found in association with creosote bush, Joshua tree 
woodland, and saltbush scrub. Within the Project Area boundary both creosote bush and saltbush 
scrub currently exist, but Joshua tree woodland does not (Figure 4). Creosote bush scrub is 
located in the southwestern edge of the Beta site that overlaps with the Superior-Cronese Desert 
Wildlife Management Area, in a portion of the Project Area that will be temporarily used during 
construction for interconnection with the existing 230 kV Transmission Line. Impacts to creosote 
bush scrub will be avoided in this area because the interconnection will be accomplished using 
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existing access roads. A small area of saltbush scrub and disturbed saltbush scrub currently exist 
on site (less than two (2) acres) in the northeastern edges of the Project Area (Figure 4). 

The alfalfa field that is currently in use may be a minor attractant for DT along its edges by 
providing vegetation and, at times, ponded water for consumption. Other than this unnatural 
source of food and water, there is mainly poor-quality DT habitat or no habitat within the Project 
Area. Conversely, adjacent to the Project Area directly east, west and south are thousands of 
acres of good-quality DT habitat consisting of desert wash scrub, creosote bush scrub, and 
saltbush scrub. 

Desert Tortoise Survey Methods 

DT surveys were conducted in April and May in 2007, 2008 and 2009, according to USFWS DT 
survey protocol (USFWS 1992), which requires surveys of all areas determined to have 
appropriate habitat for DT using belt transects less than or equal to 30 feet wide to afford 100-
percent visual coverage. In addition, ZOI transects were surveyed. A ZOI is defined as the area 
where DT on adjacent lands may be affected directly or indirectly by project development. At a 
minimum, a single, 30-foot-wide ZOI transect is located at 100, 300, 600, 1,200, and 2,400 feet 
from and parallel to the edge of a the BRSA or Project Area3 boundary. All DT sign (shells and 
shell parts, scat, burrows, pallets, tracks, egg shell fragments, courtship rings, drinking sites, etc.) 
within the BRSA or Project Area and along ZOI transects require mapping. In addition to the 
five (5) ZOI transects required by USFWS protocol, two (2) additional transects were walked at 
3,960 feet and 5,280 feet from and parallel to the edge of the BRSA or Project Area boundary 
per CEC Draft Survey Guidelines (CEC, 2007). 

Surveyors slowly and systematically walked transects while visually searching for DT and sign. 
All DT sign detected within the Survey Area was mapped using GPS units and associated data 
were recorded onto field data sheets. Particular emphasis was placed on searching around the 
bases of shrubs and along the banks of shallow washes. The lakebed of Harper Dry Lake was not 
considered suitable DT habitat due to lack of food sources, moisture, and shade, and therefore 
was not surveyed; however, surveyors did visually scan the barren landscape for signs of life 
(animal or plant). In addition, other botanical and wildlife surveys were conducted in this area 
per the CEC Draft Survey Guidelines and any DT sign incidentally detected during those surveys 
was recorded.4 DT size estimated at middle carapace length (MCL) and DTs were visually 
evaluated for health. Carcasses were aged, measured (if possible), and classed using Dr. Alice 
                                                          
3 As noted above, the Project Area changed from 2007 to 2009; therefore, the locations of the ZOI transects were 

shifted accordingly to accommodate new Project boundaries. For example, the ZOI transects were located around 
the BRSA during surveys in 2007 and were located around the Project Area during surveys in 2008. 
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Karl’s Key to Sign Classes classification system (see Appendix C, Attachment 9). Height and 
width of DT burrow openings and length and depth of burrows were recorded. Sign of recent use 
of burrows was recorded and the burrows were classed using Dr. Karl’s classification system. 
Scat was measured and classed using Dr. Karl’s classification system. 

Desert Tortoise Survey Results 

Results of DT reconnaissance and focused protocol surveys for the Project revealed that very few 
DTs utilized the Project Area over a four-year period (Figure 6). In 2006, the only DT observed 
within the Project Area was detected near an existing ranch property and was thought to be a pet 
of the ranch owner (pers. comm. William Clark 2009). No other DTs were documented within 
the Project Area during subsequent focused protocol-level surveys in 2007, 2008 or 2009 (Figure 
7).4

In addition, only two DT observations occurred within 1,000 feet of the Project Area. In 2006, 
one DT was observed approximately 700 feet south of the Project Area (south of the Beta site 
and near an active alfalfa field) (EDAW 2006). In 2008, a DT was also observed approximately 
500 feet southeast of the Project Area (Figure 7). Overall, these three (3) DTs (one within the 
Project Area and two within the buffer) were the only DT individuals observed in close 
proximity (within 1,000 feet) of the Project Area. The remainder of DTs observed during Project 
surveys were observed to the west and east of the Project Area (Figures 7). In 2008, the nearest 
DT observation occurred over 2,250 feet from the Project Area boundary. West of the Project 
Area boundary, the nearest observation of DT in 2008 was over 2,300 feet away. The closest 
occurrences to the Project Area occur to the south while DT observations to the east and west are 
farther away from the Project Area. 

Other DT sign detected within the Project Area (burrows, scat, etc.) consisted mainly of DT 
carcasses (Figure 6). A majority of DT sign occurs directly east and west of the Project Area. 
Based on three (3) consecutive protocol-level survey years and an analysis of the survey data 
collected, the potential for DT within the Project Area was determined to be low. 

                                                          
4 One female DT was observed twice near and within one of the ranches located in the Project Area (corner of 

Edie Road and Lockhart Road) during reconnaissance surveys in 2006 (EREMICO, 2006); however, this DT 
may have been preyed upon by dogs residing at the home as it was not seen during 2007 or 2008 surveys. It is 
speculated that this particular tortoise may have been kept as a pet by the land owner (pers. comm. William Clark 
2009). 
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5.2 MSP Proposed Compensation Lands

The existing environment at the proposed compensation site consists primarily of desert saltbush 
scrub vegetation, bisected by a band of Mojave creosote bush scrub vegetation, approximately 1 
mile to the west of the western Project boundary, and within the Superior-Cronese CHU for the 
DT (Figure 5). A small portion of the compensation site was included in the project’s initial 
focused biological survey area. A larger portion of the compensation site is located within the 
project’s initial 1-mile CEC biological survey buffer). Although no live desert tortoises were 
observed on the small portion of the compensation site where surveys were conducted, a large 
amount of tortoise sign was documented within the focused survey area and buffer area 
immediately adjacent to the proposed compensation area. 

6.0 EFFECTS OF THE ACTION 

6.1 MSP Project Area

Project construction activities in areas of potentially suitable habitat could result in disturbance 
to and/or loss of individual DTs. The proposed Project also would result in permanent loss of 
potential DT habitat. The sections below discuss these potential impacts 

Direct Impacts to Desert Tortoise 

Direct permanent impacts to DT are possible because evidence of DT was observed within the 
proposed Project Area during surveys. Little recent evidence of DTs (e.g., DTs, scat, or burrows) 
was found in the Project Area; however, carcass parts were observed during surveys in 2007 
through 2009. During 2006 reconnaissance surveys, one DT was encountered in the eastern 
portion of the Alpha site, near a ranch house (EREMICO, 2006). This sighting was in a disturbed 
area that had been recolonized by saltbush shrubs. During surveys, DTs were observed adjacent 
to the Project Area and therefore could wander onto the site and also construct burrows. This 
would be most likely to occur in the vegetated corners of the center-pivot fields where native 
habitat exists outside of the Project Area; for example, in the western edge of the Alpha site, or 
the eastern edge of the Beta site. 
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Direct permanent impacts to DT could potentially occur as a result of habitat loss due to MSP 
construction. This would include impacts to 428.4 acres within the Project Area,5 composed 
mainly of fallow agricultural and disturbed areas that have a prevalence of saltbush scrub 
regrowth (Figure 4; Table 3). These areas represent poor quality habitat that would not be 
expected to support maintenance or recovery of the species and would arguably not support an 
individual DT. Based on the low abundance and location of DT sign in 2007, 2008, and 2009 
surveys east of Harper Lake Road on all disturbed, developed, fallow agricultural, and active 
agricultural lands, as well as the corners of center-pivot agricultural fields, none of the Project 
Area is considered to be occupied DT habitat. Allscale is a native Mojave Desert shrub that is 
known for becoming established on previously disturbed lands. Within the Project Area, allscale 
has formed monotypic stands on lands disturbed by agricultural activities. Table 4 indicates the 
acreages of three (3) vegetation types with an allscale component that are found within the 
Project Area that will be impacted. 

Table 3 
Impacts to Potential Desert Tortoise Habitat within the Project Area 

Vegetation Type Acreage 
Disturbed - Saltbush Scrub Regrowth 223.7 
Desert Saltbush Scrub 0.63 
Fallow Agricultural- Saltbush Scrub Regrowth 202.9 
Disturbed Desert Saltbush Scrub 1.2 
Total Acreage 428.4 

Direct impacts to DT could result from vehicle strikes due to an increase in vehicle traffic while 
the Project is under construction and operation. This could occur on Harper Lake Road and other 
access roads used for construction and operation. 

There would be no direct impact to DT designated critical habitat because the proposed Project is 
not located within designated critical habitat for DT. 

Project design features and avoidance measures, especially site fencing and a preconstruction DT 
clearance, will minimize potential direct impacts to DT as a result of MSP activities. While it is 
anticipated that there would be no or very few DT on the Plant Site, any DT found on the site 
                                                          
5 A very small portion (the southern edge that crosses into the Superior-Cronese DWMA; see Figure 2, Project 

Vicinity) of the Beta site is within the Project Area; however this small area is not included as part of the impact 
analysis. Although represented as being within the Project Area, there will not be permanent impacts to this area as 
it will only be used temporarily, during the process of connecting the MSP to the existing Kramer-Cool Water 
230-kV transmission lines. However, temporary disturbances have the potential for take; therefore, this permit 
application seeks inclusion of this activity in the take authorization.  
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during clearance surveys would remain in the population by being placed into viable DT habitat, 
immediately outside of the DT-proof fencing, but on MSLLC property. Because moving DTs 
from the Project Area would be considered take, this permit application seeks inclusion of this 
activity in the take authorization. Implementation of the impact conservation measures, as well 
as mitigation and compensation strategy outlined above will reduce and fully mitigate the MSP’s 
direct impacts to DT. 

Indirect Impacts to Desert Tortoise 

Indirect impacts to DT that were assessed included the possibility of common raven predation 
associated with the installation of evaporation ponds and the introduction of new elevated 
perching sites (e.g., powerline poles). Although the existing evaporation pond at the Harper Lake 
SEGS serves as a potential raven subsidy, the addition of identical subsidies for the MSP is not 
likely to result in a large increase in the raven population, but it may result in an incremental 
increase due to the addition of water. However, the Project is likely to have a substantial net-
benefit to DTs by removing common raven subsidies that currently exist due to agriculture 
(e.g., freshwater, rodents, rodents and rabbits killed during harvesting). In addition, the Applicant 
will avoid and minimize potential impacts to DTs from ravens through implementing a raven 
monitoring and control plan and/or contributing to USFWS’s regional raven monitoring and 
management programs, as stipulated in the conservation measures above. 

Indirect impacts to DT from potential deposition of sediment loads during heavy rain events and 
flooding downstream of the site, which could impact existing DT burrows outside of the Project 
Area, would be minimized by Project design (i.e., grading and compacting the entire footprint of 
the solar array, thereby reducing on-site erosion). Similarly, indirect impacts to DT habitat by 
changes in drainage patterns potentially altering off-site vegetation communities would be 
minimized by Project design. There is no designated critical habitat downstream of the Project 
that would be affected by altered flows. 

The Project Area will not create a further impediment to normal movements or gene flow. The 
small area in the eastern edge of the Alpha site along Harper Dry Lake is characterized by 
halophytic vegetation and periodic inundation; therefore, it is likely not occupied DT habitat. 
There is ample uninterrupted, higher quality, occupied habitat south and west of the Project Area 
for movement and genetic flow to occur within the DWMAs and designated critical habitat. 

Implementation of the impact conservation measures, as well as mitigation strategy, outlined 
above will reduce and fully mitigate the MSP’s indirect impacts to DT. 
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6.2 MSP Proposed Compensation Lands

The proposed compensation site would provide several beneficial effects to DT and the species’ 
habitat within the region. These benefits can be outlined as follows: 

1. The proposed compensation lands would consolidate and protect twice the amount of 
desert scrub vegetation than is being affected by the development aspects of the 
Proposed Action. 

2. The compensation lands would be of higher quality than what would be affected through 
development of the MSP. 

3. The compensation lands are located within a DT CHU, thereby fostering the long-term 
protection of areas essential to the recovery of the species. 

4. The compensation lands are adjacent to areas with known DT occurrence. 

7.0 CUMULATIVE EFFECTS 

Cumulative effects from state, local, and private activities (i.e., nonfederal activities) that are 
reasonably certain to occur within the region are limited to the approximately 80-acre Nursery 
Products, LLC, Sludge Plant bio-solids composting facility (Sludge Plant), proposed to be 
located within the Fremont-Kramer DWMA, south of Highway 58, west of Helendale Road. 
Since the Sludge Plant was proposed for construction and operation on private property, the 
Environmental Impact Report (EIR) prepared in 2006 incorporated mitigation measures outlined 
in the WEMO to mitigate project effects on DT. Those measures included the preparation of a 
federal Habitat Conservation Plan and state Incidental Take Permit application for effects on DT. 
Although the San Bernardino County Superior Court issued a judgment on June 23, 2008 
requiring the County to prepare a revised EIR to address concerns over air quality and water 
resources, it is anticipated that the biological resources analysis will remain unchanged, and will 
continue to follow the mitigation requirements outline in the 2006 Sludge Plan EIR. Therefore, 
the Sludge Plant would not contribute adversely to the cumulative effects on federally listed 
species. 

The Proposed Action would not contribute to cumulative effects on DT or its habitat because the 
conservation measures and compensation lands proposed as part of the Project will avoid, 
minimize and mitigate any impacts to DT resulting from Project construction and operation. Two 
power projects within Kern County have filed AFC’s with the CEC including, Pastoria Phase 2 
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and Beacon Solar Energy Project, however these projects are not located within a 30-mile radius 
of the Mojave Solar Project (http://www.energy.ca.gov/sitingcases/all_projects.html). 

8.0 CONCLUSIONS AND DETERMINATION 

Based on the analysis of the Project’s potential impacts, this Biological Assessment concludes 
that the Proposed Action may affect, but is not likely to adversely affect, the Mojave population 
of the desert tortoise. Furthermore, the Proposed Action is not likely to adversely modify critical 
habitat of the Mojave population of the desert tortoise. These statements are based on the 
anticipated successful implementation of the various Project design features and conservation 
and compensation measures described herein. 

For the Mojave population of the desert tortoise, the Proposed Action is not likely to adversely 
affect the species based on the following rationale: 

1. All grubbing and removal of desert scrub vegetation will be initiated and completed 
outside of the active season of the species, although construction activities associated 
with the Project including earth moving, is scheduled to occur between Fall 2010 and 
Fall 2012. 

2. The Project will include the implementation of the general biological, and DT-specific, 
conservation measures outlined in this Biological Assessment (i.e., measures BIO-1 
through BIO-11, and DT-1 through DT-18). 

3. For any unanticipated and unavoidable removal of desert scrub vegetation beyond the 
limits of the identified Project boundary, MSLLC will compensate for the loss of DT 
habitat by acquisition of additional compensation lands. The location of any additional 
compensation lands will be mutually agreed upon by MSLLC, DOE, and the Service. 
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Acronyms and Abbreviations 
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MGS Mohave ground squirrel  
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MSLLC Mojave Solar LLC 
MSP Mojave Solar Project 
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MWA Mojave Water Agency 
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PDF project design features 
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SCA solar collection array 
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SEGS Solar Electronic Generating Station 
SGC Southwest Gas Corporation 
SR State Route 
SSG solar steam generators 
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SWHA Swainson’s hawk 
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TDS total dissolved solids 
USACE U.S. Army Corps of Engineers 
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CALIFORNIA CODE OF REGULATIONS 
TITLE 14, NATURAL RESOURCES, DIVISION 1, FISH AND GAME COMMISSION –  
DEPARTMENT OF FISH AND GAME 

SUBDIVISION 3. GENERAL REGULATIONS 

CHAPTER 6. REGULATIONS FOR IMPLEMENTATION OF THE CALIFORNIA 
ENDANGERED SPECIES ACT 

ARTICLE 1. TAKE PROHIBITION; PERMITS FOR INCIDENTAL TAKE OF 
ENDANGERED SPECIES, THREATENED SPECIES, AND CANDIDATE SPECIES   
______________________________________________________________________________ 

§783.2. Incidental Take Permit Applications. 

(a)  Permit applications. Applications for permits under this article must be submitted to the Regional Manager. 

The following application for incidental take of endangered and threatened species under the California 
Endangered Species Act is being submitted to: 

Curt Taucher 
Regional Manager, Inland Deserts Region 
California Department of Fish and Game 
3602 Inland Empire Blvd, Suite C-220 
Ontario, CA 91764 

Eric Weiss 
Senior Environmental Scientist, Inland Deserts Region 
California Department of Fish and Game 
3602 Inland Empire Blvd, Suite C-220 
Ontario, CA 91764 

and

Donald Koch 
Director 
California Department of Fish and Game 
1416 Ninth Street 
Sacramento, CA 95814 
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1. APPLICANT INFORMATION 

14 Code of Federal Regulations (CFR) § 783.2(a)(1): Applicant’s full name, mailing address, and telephone 
number(s). If the applicant is a corporation, firm, partnership, association, institution, or public or private 
agency, the name and address of the person responsible for the project or activity requiring the permit, the 
president or principal officer, and the registered agent for the service of process. 

1.1 APPLICANT 

Mojave Solar, LLC 
13911 Park Avenue, Suite 206 
Victorville, CA 92392 

Mojave Solar, LLC (herein “MSLLC” or “Applicant”), is proposing to construct, own, and operate the Mojave 
Solar Project (herein “MSP” or “Project”). MSLLC is a Delaware limited liability company. Abengoa Solar, Inc. 
(ASI), a Delaware corporation, specializes in solar technologies and is the sole member of MSLLC. 

1.2 APPLICANT’S REPRESENTATIVES 

Principal Officer and Contact Person 

Contact Person: Emiliano Garcia, General Manager 
Mojave Solar, LLC 
(p) (760) 962-9200 
(f) (760) 962-9292 
Emiliano.garcia@solar.abengoa.com 

Principal Officer: Scott Frier, President 
Mojave Solar, LLC 
(p) (760) 962-9200 
(f) (760) 962-9292 
Scott.frier@solar.abengoa.com 

Fred Redell, Permitting Consultant and Project Manager 
1820 E. Garry Ave., Suite 116 
Santa Ana, CA 92705 
(p) (949) 253-3400 
(f)  (949) 253-3404 
Fred_redell@solarabengoa.com 

Consultants

Lyndon Quon, Senior Wildlife Biologist 
AECOM 
(p) (619) 233-1454 
(f) (619) 233-0952 
Lyndon.quon@aecom.com 
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2. PROJECT LOCATION 

14 CFR § 783.2(a)(4): The location where the project or activity is to occur or to be conducted. 

The proposed Project Area covers approximately 1,765 acres and is located in unincorporated San 
Bernardino County, California, in the Mojave Desert, approximately 90 miles northeast of Los Angeles, as 
shown in Figure 1, Regional Map (all figures are included in Appendix A). Located approximately halfway 
between Barstow, California, and Kramer Junction, California, the Project is approximately 9 miles northwest 
of Hinkley, California.  

Project access is located approximately 20 miles west of Barstow along the CA-58 corridor. Harper Lake Road 
provides access to the site approximately 6 miles north of the intersection at CA-58 as shown in Figure 1. 

The Project Area includes the proposed Plant Site, transmission line and interconnection substation, drainage 
channels, access roads, storage areas, and parking zones (see Figure 2, Project Vicinity, and Section 3). The Plant 
Site includes the Alpha Site (the northwest portion of the Project Area) and the Beta Site (the southeast portion of 
the Project Area), which will encompass 884 acres and 800 acres, respectively. Both sites will connect to a 
transmission line interconnection substation to form one full-output transmission interconnection. 

Harper Dry Lake is located immediately northeast of the site, and existing Solar Electric Generating Facilities 
(SEGS) VIII and IX, developed in the late 1980s and early 1990s, are located to the immediate northwest (Figure 
2) . A Bureau of Land Management (BLM) Watchable Wildlife Area is also located northeast of the Project 
Area. Approximately six to eight residences are located to the southwest of the site, the majority of which are 
abandoned, and a ranch is located on site. Approximately 128 acres of land is currently farmed in the Project 
Area and will discontinue once Project construction begins. The land to the south and southeast of the Project 
Area is vacant. Beyond the details described above, the land surrounding the Project, stretching as far as Hinkley, 
California (approximately 9 miles southeast), is vacant and largely undeveloped. 

Photographs of the site in its current condition are presented in Appendix B, Site Photos. The site topography is 
very planar and ideal for the proposed solar-thermal application, with elevations ranging from approximately 
2,025 to 2,105 feet above mean sea level (amsl). 

The Project Description (Section 3) includes the details of the following parcels that are of the Project: 

� S 1/2 of Section (Sect.) 30, Township (T)11 North (N) Range (R) 4 West (W), San Bernardino Meridian 
(SBM)

� S 1/2 of NW of Sect. 30, T11 N R4W, SBM 
� SW of the NE of Sect. 30, T11 N R4W, SBM 
� S 1/2 of Sect. 29, T11 N R4W, SBM 
� SW of NW of Sect. 29, T11 N R4W, SBM 
� W 1/2 of SW of Sect. 28, T11 N R4W, SBM 
� NE of SW of Sect. 28, T11 N R4W, SBM 
� W 1/2 of SE of SW of Sect. 28, T11 N R4W, SBM 
� NE of Sect. 32, T11 N R4W, SBM 
� Sect. 33, T11 N R4W, SBM 
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The approximate 1,765-acre Plant Site is significantly disturbed from past and current agricultural activities. 
Demolition and disposal of the structures and removal of associated materials will be performed in accordance 
with existing regulations. Ownership of the following parcels was established to develop the site: 

� APN 0490-121-42 
� APN 0490-131-06 
� APN 0490-131-07 
� APN 0490-131-08 
� APN 0490-131-11 
� APN 0490-131-12 
� APN 0490-131-15 
� APN 0490-131-16 
� APN 0490-161-08 
� APN 0490-161-09 
� APN 0490-161-10 
� APN 0490-161-11 
� APN 0490-161-12 
� APN 0490-161-13 

2.1 LAND COVER TYPES AND VEGETATION COMMUNITIES 

During 2007 and 2008, general botanical surveys and vegetation mapping occurred for the entire Survey Area, 
with 2008 focusing on verifying vegetation communities and performing new mapping of any areas not included 
in 2007 mapping. Vegetation mapping was not performed during 2006 reconnaissance surveys or during 2009 
supplemental surveys. A total of 14 vegetation communities and other land cover types were mapped within the 
Survey Area, with 12 of those occurring within the Project Area. Vegetation communities were classified based 
on Holland’s Preliminary Descriptions of the Terrestrial Natural Communities of California (1986) and are 
identified below.  

The acreage of each vegetation community within the Project Area, 1-mile buffer around the Project Area, and 
Survey Area is provided in Table 1. The vegetation communities for the Survey Area are displayed in Figure 3a, 
Vegetation Communities – All Survey Areas, and for the Project Area in Figure 3b, Vegetation Communities – 
Project Area. The entire Project footprint will be impacted in support of construction of the Project. The acreage 
of vegetation communities in the 1-mile buffer is also presented in Table 1 to illustrate that the current Project has 
been designed to predominantly avoid habitat that is considered good-quality habitat for biological resources.  
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Table 1 
 Vegetation Communities 

Vegetation Communities and 
Other Cover Types 

(Holland Code) 
Project Area 

(Acres)2

1-mile 
Buffer Around Project

Area
(Acres)

Survey Area1

(Acres)

Mojave Creosote Bush Scrub (34100) 6.0 3,176.5 3,182.5 

Desert Saltbush Scrub (36110) 0.6 5,973.0 5,973.6 

Disturbed – Desert Saltbush Scrub 1.1 164.9 166.1 

Mojave Desert Wash Scrub (34250) 1.9 675.0 676.9 

Alkali Marsh (52310) 0.0 42.6 42.6 

Desert Sink Scrub (36120) 39.6 354.0 393.7 

Unvegetated Dry Lake Bed 9.3 2,359.0 2,368.3 

Tamarisk Scrub (63810) 13.2 126.2 139.5 

Disturbed 256.1 399.3 655.4 

Disturbed – Saltbush Scrub Regrowth 226.0 775.0 1,001.0 

Fallow Agricultural – Saltbush Scrub 
Regrowth 202.9 34.8 237.7 

Fallow Agricultural – Ruderal 832.7 1.9 834.6 

Active Agricultural 122.6 0.0 122.7 

Developed 66.6 1,109.2 1,175.8 

Evaporation Pond (Developed) 0.0 23.1 23.1 

Total Acreage3 1,778.73 15,214.6 16,993.4 
1The Survey Area includes the Previous BRSA and the 1-mile survey buffer exterior to the Previous BRSA. 
2Acreage totals for Project Area and 1-mile buffer were rounded to the nearest tenth. 
3 The total acreage for all vegetation communities and other cover types within the Project Area (approximately 1,779 acres) 
is slightly different than the area calculated during the Project land survey performed by engineers (approximately 1,765 acres). The 
variation in acreage is attributed to a difference in equipment used for determining acreage of the area (i.e., land survey versus GIS 
processing).
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3. PROJECT DESCRIPTION 

14 CFR § 783.2(a)(3): A complete description of the project or activity for which the permit is sought. 

3.1 PROJECT OVERVIEW 

The Mojave Solar Project is a solar electric generating facility proposed on approximately 1,765 acres in 
unincorporated San Bernardino County, California, approximately 9 miles northwest of Hinkley, California 
(Figure 1). The site is largely fallow agricultural land specifically sited and configured to minimize 
environmental impacts. This land was originally proposed in the 1990s as SEGS XI and XII, and is located next to 
the existing SEGS VIII and IX facilities. 

The Project will implement well-established parabolic trough technology to solar heat a heat transfer fluid 
(HTF). This hot HTF will generate steam in solar steam generators (SSGs), which will expand through a steam 
turbine generator (STG) to produce electrical power. The Project will have a combined nominal electrical output 
of 250 megawatts (MW) from twin, independently operable solar fields, each feeding a 125-MW power island. 
The Plant Site will include two power islands, identified as Alpha (the northwest portion of the Project 
Area) and Beta (the southeast portion of the Project Area), which will occupy 884 acres and 800 acres, 
respectively, and will be joined at the transmission line interconnection substation to form one full-output 
transmission interconnection (Figure 2). An additional 81 acres shared between the two power islands will be 
used for receiving and discharging offsite drainage improvements. Start of commercial operation is 
planned for winter 2012, subject to timing of regulatory approvals and Applicant achievement of Project 
equipment procurement and construction milestones. 

Table 2 presents the major features of the Project. Each of the major features is described in greater detail below.  

Table 2 
Summary of Major Features of the Mojave Solar Project  

Project Feature Proposed Activity 
Solar Power Generation Facilities Construct two solar thermal fields approximately 710 acres each in the Alpha and 

Beta Plants Sites.  
Construct the electrical system to deliver to the Statewide transmission grid through 
the interconnection with the existing Kramer-Cool Water 230-kilovolt (kV) 
transmission line.  

Plant Auxiliary Systems Construct power plant auxiliary systems, including fuel supply, water supply, water 
treatment, cooling systems, waste management, and other facilities.  

Other Structures Construct a warehouse, control/administrative building, water treatment building, 
water storage tanks, roads, fences, and other structures.  

Storm Water Drainage Construct a drainage channel to convey offsite storm water flows around the plant 
facilities to Harper Dry Lake.  

Natural Gas Supply Interconnect with existing natural gas pipelines to support the Plant Sites.  
Transmission Line Interconnection Construct a new substation, interconnect to the existing Kramer-Cool Water 230-

kV transmission line, and install onsite transmission lines.  



AECOM  Mojave Solar, LLC 
CESA 2081 Permit Application 6 Mojave Solar Project 
08080191 MSP 2081  12/21/2009

Table 2 
Summary of Major Features of the Mojave Solar Project  

Project Feature Proposed Activity 
Offsite Mitigation Property Habitat preservation and management of 233 acres of a 647-acre parcel to mitigate 

for Project impacts to biological resources.  

Source: EDAW 2009 

3.2 PROJECT OBJECTIVES 

The Project is expected to supply renewable energy to the California energy market. The objectives of the MSP are as 
follows:

� To help achieve the State of California renewable energy objectives and to support the State’s electric utility 
requirements with the long-term production of renewable electric energy; 

� To safely and economically construct, operate, and maintain an efficient, reliable, and environmentally sound 
power generating facility; 

� To develop a Project using up-to-date and improved versions of an already-proven renewable energy technology, 
minimizing technical risk and improving the financial viability of the Project; 

� To maximize the renewable energy from a site with an excellent solar resource, appropriate slope and grading, 
availability of water rights and availability of transportation and other infrastructure in order to minimize the 
cost of renewable energy for consumers; 

� To reduce or eliminate potentially significant adverse environmental impacts by locating away from sensitive 
noise and visual receptors and sensitive species; 

� To electrically interconnect to suitable electrical transmission while minimizing environmental impacts 
associated with interconnection and minimizing cost; and 

� To develop a site within close proximity to natural gas infrastructure to minimize environmental impacts and cost. 

3.3 PROJECT FEATURES 

3.3.1 SOLAR POWER GENERATION FACILITIES

The following section describes the proposed Project Plant Site arrangement and the processes, systems, and 
equipment that constitute the power plant. Note that the generating facilities described in this section, along 
with the associated construction/operating footprint, all occur within the approximately 1,765-acre Plant Site 
boundary depicted in Appendix D, Figure 2-1, Project Boundary. 

Appendix D, Figures 2-3a through 2-3f, Project Site Map and Project Site Map Details, show the layout of 
proposed Project facilities, which is composed of the following: 

� Overall Project Area and facilities footprint; 

� Two separate power island areas, one each for the Alpha and Beta Plant areas; 

� Construction laydown and solar collector assembly building locations; 

� Solar collector field arrangement; 
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� Evaporation ponds for each Plant area; 

� Bioremediation/land farm unit for each Plant area; 

� Onsite transmission and interconnection facilities with interconnection location adjacent to Beta area; 

� Onsite gas pipeline facilities with connection point to existing pipeline; 

� Drainage improvements to convey offsite storm water around the Project; 

� Groundwater well locations used for water supply; and 

� Access roads. 

Appendix D, Figures 2-3e and 2-3f, Power Island Layout, shows the general arrangement of the proposed Project’s 
power islands. Each power island is largely identical. As shown, major components of each Alpha and Beta 
power island include the following: 

� SSGs and associated heat exchangers, 

� One STG and condenser, 

� Electrical switchyard with step-up transformer and auxiliary transformer, 

� One wet cooling tower, 

� One natural-gas-fired auxiliary boiler, 

� Steam-fed HTF freeze-protection heat exchangers, 

� HTF expansion vessels and HTF expansion tanks, 

� Firewater pump and pump house with associated diesel fuel tank, 

� One raw water storage tank, 

� One combined service water and firewater storage tank, 

� Various water treatment storage tanks, 

� Demineralized water storage tank, and 

� Ancillary equipment. 

3.3.1.1 SOLAR THERMAL FIELDS

The proposed solar collector fields are made up of two large fields (the Alpha solar field and the Beta solar 
field) of single-axis-tracking parabolic trough solar collectors. Each solar field encompasses approximately 710 
acres of the Plant Sites and uses solar trough technology similar to the nine existing SEGS units, but with design 
improvements to enhance performance. The collectors are modular and comprise many parallel rows of solar 
collectors, aligned on a north-south axis (see Appendix D, Figure 2-3a, Project Site Map). Each solar collector has a 
linear, parabolic-shaped reflector that focuses the sun’s radiation on a linear receiver known as a heat 
collection element (HCE) located at the focus of the parabola. 

The collectors track the sun from east to west during the diurnal cycle to ensure that the maximum amount of the 
sun’s radiation is continuously focused on the HCE. The HTF is heated to approximately 740 degrees 
Fahrenheit (°F) as it circulates through the HCEs and returns to a series of heat exchangers where the fluid is used 
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to generate steam in the SSG system at the power island, providing steam to the Plant’s STG. The seam expands 
through the STG turbine blades to drive the steam turbine, which in turn drives the generator.  

The major pieces of equipment for the proposed solar portion of each Plant are as follows: 

� Solar collector arrays (SCA); 

� SCA components: mirrors, HCEs, ball-joint connectors, etc.; 

� HTF; 

� SSG system; 

� HTF freeze-protection heat exchangers; 

� HTF pumps; 

� HTF expansion vessels and tanks; and 

� HTF piping headers. 

It is expected that Therminol VP-1, Dowtherm A, or equivalent will be used as the HTF. These synthetic 
oils are special high-temperature oils with an excellent operating history and are widely used in solar thermal and 
other high-temperature heat transfer applications. These oils are aromatic hydrocarbons, specifically, 
biphenyldiphenyl oxide. The oil is regulated as a hazardous material by the State of California. 

3.3.1.2 ELECTRICAL SYSTEMS

All of the net power produced by the proposed facility is currently expected to be delivered to the Statewide 
transmission grid through the Project’s interconnection with the existing Kramer-Cool Water 230-kV 
transmission line (see below). Roughly 10 percent of the Project’s output will be used on site for plant 
auxiliaries such as pumps, control systems, and general facility loads, including lighting, and heating, ventilation, 
and air conditioning (HVAC). 

On each power island, power will be generated by its STG at 13.8-kV (depending on the final generator 
selection) and stepped up by a fan-cooled generator step-up transformer in the 230-kV power island switchyard 
for connection to the transmission interconnection. Plant auxiliary load will be from an auxiliary power 
transformer fed from the 230-kV power island switchyard with a step-down transformer and distributed 
internally to the plant loads at 13.8 kV. There will be one emergency diesel-engine-driven generator for each 
power island to provide standby power and facilitate plant shutdown in the event of power disruption. Each power 
island can run independently. Surge protection devices, surge arrestors, and equipment to measure basic 
impulse levels will be installed to protect against ground faults, lightening, and switching surges.  

3.3.2 PLANT AUXILIARY SYSTEMS

The Project includes various power plant auxiliary systems such as an auxiliary boiler, fuel supply, water 
supply, water treatments, cooling systems, and waste management.  

3.3.2.1 AUXILIARY BOILER

One nominal 15,000-pound-per-hour auxiliary boiler will be included on each power island. This auxiliary 
boiler will be able to provide steam to the HTF freeze protection heat exchangers, steam turbine seal system, 
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deaerator, and other components while the SSG is off line. Once the Plant commences normal operations, the use 
of the natural-gas-fired auxiliary boilers will cease. Each boiler will require a natural gas fuel supply.  

3.3.2.2 FUEL SUPPLY

Natural gas will be supplied to the Project from an existing 16-inch-diameter pipeline that runs to the Project 
under Harper Lake Road. This pipeline was installed for the original six SEGS projects envisioned at Harper Dry 
Lake. See below for a description of connection with existing natural gas facilities. 

3.3.2.3 WATER SUPPLY AND USE

The Project’s various water uses will include makeup for the circulating water system and cooling tower, makeup 
for the SSG, water for SCA washing, service water, potable water, and fire protection water. The estimated 
water requirements for the power plant’s various water uses are presented in Table 3, Estimated Water Use. They 
include the average, peak, and annual usage for each Plant site, and are based on the modeled annual gross 
production. Equipment sizing will be consistent with peak (design) daily rates to ensure adequate design 
margin.

Table 3 
Estimated Water Use  

Water Use 
Average Rate 

(Gallons/Minute) 
Peak Rate 

(Gallons/Minute) 
Estimated Annual 
Use (Acre-Feet) 

Plant Operation 667 1,093 1,077 
Potable Water 3.1 3.1 5 

Source: EDAW 2009   

Process and cooling water needs of the Project will be met by use of groundwater pumped from wells on the Plant 
Site. Water for domestic use by employees will also be provided by onsite groundwater treated to potable water 
standards by a packaged treatment unit. New water supply wells will need to be installed to provide the 
reliability needed during plant operations. These wells will draw from the adjudicated water rights owned by 
the Project developer. 

The remaining agricultural wells may be used to monitor groundwater levels and quality. Those wells located 
within the solar array footprint will have their pump motors and bowls removed and cut down to near-surface 
grade elevations and decommissioned in accordance with applicable regulations. No offsite backup water 
source or supply will be included as part of the Project. 

On both the Alpha and Beta Plant Sites, raw water and service water storage tanks, each having a capacity of 
1,930,000 gallons, will provide enough storage capacity for interruption of water supply to the facility for 
approximately 1 to 2 days. A portion (approximately 360,000 gallons) of the service water storage tank will be 
dedicated to the Plant’s fire protection water system. 

The Project proposes to use wet cooling towers for power plant cooling and owns adjudicated water rights for 
this purpose. The Mojave Water Agency (MWA) administers the adjudication and manages water rights for all 
users through the Watermaster. Water will be supplied from onsite groundwater wells drawing from these 
water rights. The water quality is brackish and not suitable for potable purposes without extensive 
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treatment. No offsite backup cooling water supply is planned; the use of multiple onsite water supply wells, 
redundancy in the well equipment, and reserve water storage will provide an inherent backup. No offsite water 
pipeline facilities are proposed as part of this Project. The aquifer has been characterized as prolific and studies 
indicated that the health of the basin will not degrade during the life of the Plant due to the Project.  

3.3.2.4 WATER TREATMENTS

The raw water (groundwater), circulating water, SCA washing water, and steam cycle process water all require 
onsite treatment and, this treatment varies according to the quality required for each of these uses. The following 
briefly describes the water treatments and uses. 

Groundwater

The groundwater will be pumped to the raw water storage tank and treated with a biocide (sodium hypochlorite). 
This water is used directly in the cooling tower as make-up water. 

Circulating Water Treatment 

To reduce overall water consumption and sizing of evaporation ponds, service water will first be used as makeup 
to the cooling tower and circulating water system. The water will be treated with water conditioning chemicals 
and sulfuric acid will be fed into the circulating water system for alkalinity reduction to control the mineral 
scaling tendency. Additional treatments for mineral scale formation and biocides may be fed into the circulating 
water system. 

The blowdown from the circulating water/cooling tower system will be continually treated by a lime-softening 
clarification (clarifier) and filtration processes, and then delivered to a clear well. A portion of this stream will 
then be further treated for various plant uses that require higher purity water, such as SCA cleaning and steam 
system makeup. The solid waste discharge from the filter press will be trucked to an appropriate land fill. This 
process reduces the metals content in the water prior to use elsewhere in the system along with extracting these
prior to discharge in the evaporation ponds. The overflow water from the clarifier will be delivered to the clarified 
water tank and then pumped through a set of pressure filters to remove the small amount of solids that carry over 
from the clarifier. The pressure filter product stream will then be directed to the clear well tank. From the clear 
well, the water will be treated by the Cooling Tower Reverse Osmosis (CTRO) system so it can be used for 
other plant requirements. The product stream from the CTRO is delivered to the reverse osmosis (RO) surge tank. 
The flow out of the clear well and through the CTRO is demand-based, so that any excess clear well water will be 
recycled back to the cooling tower for further use. The CTRO uses several stages of RO treatment to remove most 
of the mineral content from the water. The reject stream from the CTRO process will be brackish water; this will 
be discharged to the evaporation ponds. The CTRO process is designed to minimize the amount of waste water 
sent to the ponds. The RO surge tank water is withdrawn, as required, for further treatment and ultimately for use 
in SCA washing and steam cycle makeup. 

Solar Collector Array Washing Water  

To facilitate dust and contaminant removal, partially deionized (demineralized) water will be used to clean the 
SCAs on a periodic basis. This operation would generally be completed at night and involves a water truck 
spraying deionized water on the SCAs in a drive-by fashion. The deionized water production facilities, already 
in place for SSG makeup water, will be sized to accommodate the additional SCA washing demand of about 60 
gallons per minute (average) for each Plant Site. Water from the SCA washing operation is expected to 
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evaporate on the SCA, with minimal water applied to the ground. No runoff or recharge is anticipated from 
this process. 

The RO surge tank water is further treated with another stage of RO to obtain water with very low mineral content. 
The product water from this RO stage will be stored in a surge tank and will be withdrawn only as needed for 
SCA cleaning and for further treatment for steam cycle makeup. The reject stream from the SCA cleaning RO 
treatment is recycled back to the raw water tank where it will be used to supplement groundwater for cooling 
tower makeup. This method results in no wasted water from the SCA cleaning RO treatment. 

Steam Cycle Process Water  

Makeup water for the steam cycle must meet American Society of Mechanical Engineers Boiler Code for silica 
and dissolved solids. To meet these specifications, water will be processed through a demineralized water 
system. Water produced by this system will only be used for makeup to the steam cycle. The reject steam from 
the RO treatment is recycled back to the RO surge tank, resulting in no net waste steam. Additional 
conditioning of the condensate and feedwater circulating in the steam cycle will be provided by means of a 
chemical feed system. 

3.3.2.5 COOLING SYSTEMS

Each of the power islands has two cooling systems: 1) the steam cycle heat rejection system (e.g., cooling tower) 
and 2) the closed cooling water system (equipment cooling), each of which is discussed in this section. 

The cooling system for heat rejection from the steam cycle consists of a surface condenser, circulating water system, 
and a wet cooling tower. The surface condenser receives exhaust steam from the low-pressure section of the STG 
and condenses it to liquid for return to the SSG. The surface condenser is a shell-and-tube heat exchanger with wet, 
saturated steam condensing on the shell side and circulating water flowing through the tubes to provide cooling. 
The warmed circulating water exits the condenser and flows to the cooling tower to be cooled and reused. The 
circulating water is cooled primarily through partial evaporation, and secondarily through heat transfer with the air. 
The cooled circulating water is pumped from the cooling tower basin back to the surface condenser and auxiliary 
cooling water system. 

The closed cooling water system uses water from the cooling tower for the purpose of cooling equipment, 
including the STG lubrication oil cooler, the STG generator cooler, steam cycle sample coolers, and large 
pumps. The water picks up heat from the various equipment items being cooled and rejects the heat to the cooling 
tower through a closed-loop heat exchanger. 

3.3.2.6 WASTE MANAGEMENT

Project wastes include industrial wastewater discharged to evaporation ponds, sanitary wastewater, non-hazardous 
solid waste, hazardous solid waste, and hazardous liquid waste. 

It is expected that each Plant Site will have two double-lined evaporation ponds with a nominal surface area of 5 
acres each for a total of 10 acres per site or 20 acres for the entire Project. The ponds will be designed in 
accordance with Lahontan Regional Water Quality Control Board (RWQCB) requirements. Each pond will 
have enough surface area so that the evaporation rate exceeds the cooling tower blowdown rate at maximum 
design conditions and at annual average conditions. Pond depth will be selected so that the ponds will not 
need to have residual solids removed during the life of the plant. The pond liner system is expected to consist of a 
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60 millimeter high-density polyethylene (HDPE) inner liner and a 50 millimeter HDPE outer liner. Between the 
liners is a synthetic drainage net that is used as part of the leachate collection and removal system (LCRS). 
Monitoring of the evaporation ponds will be required to detect the presence of liquid and/or constituents of 
concern. The LCRS will be monitored and a series of monitoring wells will also be used for the evaporation 
ponds. Based on the power plant process, chemicals used, and water quality, it is expected that the constituents 
of concern for this monitoring will include chloride, sodium, sulfate, total dissolved solids (TDS), biphenyl, 
diphenyl oxide, potassium, selenium, chromium, and phosphate. The proposed detection monitoring program 
for the facility consists of monitoring the LCRS, lysimeters, and monitoring wells for the presence of liquid 
and/or constituents of concern. 

The Project’s sanitary system will collect wastewater from sanitary facilities such as sinks and toilets. This waste 
stream will be sent to onsite sanitary waste septic systems located at each power island. 

The Project will include bioremediation/land farm units to treat soil contaminated with HTF in the event of a 
leak or spill. The proposed bioremediation and land farm facilities will cover an area of approximately 1.5 
acres on each Plant Site. Appropriate contamination level for bioremediation and land farming of site-specific 
soils will be determined by Lahontan-approved testing to ensure the adequacy of the bioremediation/land farm 
unit design for HTF-contaminated soil. Contaminated soil that exceeds this level will be disposed of at an 
appropriate waste facility. The bioremediation/land farm area will be designed in accordance with Lahontan 
RWQCB requirements and will include a leak detection system and monitoring wells. Treatment in the 
bioremediation unit involves the addition of nitrogen and phosphorous (i.e., fertilizers) as nutrients to the HTF-
contaminated soil to stimulate consumption of HTF by the indigenous bacteria. The soil will remain in the 
bioremediation/land farm unit until concentrations are reduced to appropriate levels for use as fill material on the 
site.

Construction, operation, and maintenance of the Project will generate non-hazardous solid wastes typical of power 
generation or other industrial facilities. These wastes include scrap metal and plastic, insulation material, paper, 
glass, empty containers, and other miscellaneous solid wastes. These materials will be disposed of by means of 
contracted refuse collection and recycling services. 

Small quantities of hazardous wastes will be generated during Project construction and operation. Hazardous 
wastes generated during the construction phase include substances such as paint and primer, thinners, and solvents. 
Hazardous solid and liquid waste streams generated during Project operations include substances such as used 
HTF, used hydraulic fluids, oils, greases, filters, etc., as well as spent cleaning solutions and spent batteries. To 
the extent possible, construction and operation-phase hazardous wastes will be recycled. 

3.3.2.7 OTHER AUXILIARY SYSTEMS

Other systems include fire protection; a Distributed Control System to provide control, monitoring, alarm, and data 
storage functions for power plant systems; cathodic protection systems; freeze protection systems; service air 
systems and instrument air systems; telemetry; and HTF leak detection.  

3.3.3 OTHER STRUCTURES

The Project will include other structures such as a warehouse, control/administrative building, water treatment 
building, water storage tanks, roads, fences, and storm water drainage facilities. A warehouse and 
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control/administration building will be located in each power island. Solar collector array assembly buildings 
will be installed in the northeast portion of the Alpha solar field, which will be later converted to warehouses. 
Other Plant Site “buildings” will include the water treatment building, as well as a number of pre-engineered 
enclosures for mechanical and electrical equipment. The total square footage of the various proposed Project 
buildings and pre-engineered enclosures (control/administration building, warehouse, electrical equipment 
enclosures, etc.) is approximately 185,000 square feet for the entire Project.  

There will be a number of covered water tanks on each site, including a 1,930,000-gallon raw water storage tank 
for short-term backup cooling water, with a portion (360,000 gallons) dedicated to the Plant’s fire protection 
water system, and a 1,930,000- gallon service water storage tank. There will also be a 164,500-gallon storage tank 
for storage of demineralized water. Water storage tanks will be vertical, cylindrical, field- erected steel tanks 
supported on foundations consisting of either a reinforced-concrete mat or a reinforced-concrete ring wall with an 
interior bearing layer of compacted sand supporting the tank bottom. 

Only a small portion of the overall Plant Site will be paved, primarily the site access road and portions of the 
power island (paved parking lot and roads encircling the STG and SSG areas). Each power island will be 
approximately 20 acres, with approximately 1.75 acres of paved area. The solar field will remain unpaved and 
without a gravel surface in order to prevent rock damage from SCA wash-vehicle traffic. An approved dust 
suppression coating will be used on the dirt roadways within and around the solar field. Roads and parking areas 
located within the power island area and adjacent to the administration building and warehouse will be paved with 
asphalt and are included in the total above. 

The Project solar field and support facilities’ perimeter will be secured with chain-link metal-fabric fencing, 6 
to 8 feet tall (Appendix D, Figures 2-3b and 2-3c, Project Site Map Details). Controlled access gates will be 
located at the power island entrances and will serve as normal access to the solar fields. DT exclusion fencing 
will be installed at the base of the chain-link fence and tortoise-proof gates will be used. 

3.3.4 STORM WATER DRAINAGE CHANNEL

The Project will capture offsite storm water sheet flow and direct it around the Project site and to Harper Dry Lake 
via several drainage channels that traverse the Project site, conveying flows from west to east. See Appendix D, 
Figure 2-3a, Project Site Map and Figures 2-3g though 2-3k for cross-section details of the drainage channel. Storm 
water from the watershed tributaries to the site enters the Project in the form of sheet flow along the southern and 
eastern site boundaries. Storm sheet flow will be intercepted as it enters the site, conveyed around the Project, 
and returned to its historical flow location and parameters as it flows into Harper Dry Lake. Earth-lined 
drainage channels will be constructed to intercept the flows entering the site boundary.  

These channels will be sized and designed to convey the calculated storm runoffs from the 100-year storm 
event following County of San Bernardino Flood Control District standards. Channel design and 
construction will incorporate measures to mitigate slope erosion, provide freeboard allowances, and provide 
access for channel maintenance. A primary drainage channel will traverse the Project site from west to east 
along the southern border of the Alpha solar field. According to conceptual designs (Appendix D, Figures 2-3g 
through 2-3k, Cross Sections), this channel will have an earthen bottom and varying widths of 313 to 335 feet 
wide from top of bank to top of bank, and varying depths of 12 to 15 feet. The northern bank adjacent to the solar 
plant will require slope protection consisting of a gabion mattress. The southern bank will generally be earthen 
except where the channel is adjacent to the paved portion of Lockhart Road, in which case a gabion mattress will 
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also be required. The channel banks will be 2:1 (horizontal:vertical) slopes and vary from 24 to 30 feet wide. A 
20-foot-wide maintenance road will run parallel to the north and Lockhart Road will run parallel to the south of 
the drainage channel.

Other smaller, earthen-bottom drainage channels will traverse the Project Site to convey flows around the Beta 
solar field. A 130-foot-wide drainage channel will be located south of the western wing of the Beta solar field 
(Appendix D, Figure 2-3d, Project Site Map Detail C, and Figures 2-3g through 2-3k, Cross Sections). A 132-
foot-wide channel will traverse north to south along the western edge of the main Beta solar field (Appendix D, 
Figure 2-3d, Project Site Map Detail C, and Figures 2-3g through 2-3k, Cross Sections). A drainage channel 
varying in width from 73 to 110 feet will be located south of the Beta solar field between the solar panels and the 
existing Southern California Edison (SCE) 230-kV Transmission Lines (Appendix D, Figure 2-3d, Project Site 
Map Detail C, and Figures 2-3g through 2-3k, Cross Sections). All of these channels will have gabion mattresses 
installed on the northern or western banks (the banks adjacent to solar fields). All of the banks will have 2:1 
(horizontal:vertical) slops.  

The proposed Project Site is located in the arid Mojave Desert (average annual rainfall in the site vicinity is 
reported as less than 7 inches) and is largely fallow agricultural land. The existing topographic conditions of the 
Project Site show an average slope of 1 percent. The property’s existing conditions create sheet drainage/run-
off during infrequent large precipitation events. The Alpha and Beta power island areas are centrally located 
within their respective solar fields. The power islands will drain via sheet flow away from equipment 
foundations to the solar fields. Local area containments will be provided around certain locations, such as oil-
filled transformers and chemical storage areas. The water from these areas and from other plant drains will be 
sent to an onsite oil/water separator, which is designed to remove free floating oil, grease, and settleable oily 
coated solids from oil/water discharges associated with plant processes. The oil-free water will then be rejected 
into the evaporation ponds. Water in the solar field area will be allowed to settle into the solar fields and percolate. 
To facilitate this, bermed areas will be used around the solar field tiers. Site runoff is not anticipated from the 
solar field.

The Project will employ a comprehensive system of management controls, including site-specific Best 
Management Practices (BMPs), to minimize storm water contact with contaminants and thus minimize pollutants 
in storm water. These management controls include the following: 

� Employee training program; 

� Erosion and sediment control; 

� Good housekeeping programs; 

� Preventive maintenance programs; 

� Structural BMPs; 

� Temporary containments during maintenance activities; 

� Permanent secondary containment structures at chemical storage and process areas; 

� Materials, equipment, and vehicle management practices; 

� Spill prevention and response programs; and 

� Inspection programs. 
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3.3.5 NATURAL GAS SUPPLY

Natural gas for the Project’s ancillary purposes, such as the auxiliary boilers and space heating, will be supplied by 
an existing Southwest Gas Corporation (SGC)-owned pipeline that runs to the Project boundary near the Alpha 
power island. No offsite gas pipeline facilities are proposed as a part of this Project. 

The interconnection will service both power islands independently. A pipeline will be installed within the 
Project boundary to support the Beta site power island from the interconnection location near the Alpha power 
island as shown in Appendix D, Figures 2-3e and 2-3f. Starting at the tap station adjacent to the west side of the 
Alpha power island, the pipeline is routed underground to the Alpha power island metering and reducing station. 
A tee will be installed downstream of the tap in the line to supply the Alpha power island and to route gas to 
the Beta power island. To supply the Beta power island, an underground pipeline will be installed from the tee 
and extend west to a point north of the Beta power island, turn south, and terminate at the Beta power island 
metering and reducing station. The total distance from the tee to the Beta metering and reducing station is 
approximately 2 miles. 

3.3.6 TRANSMISSION LINE INTERCONNECTION

The Project is proposing interconnection to connect to the Kramer-Cool Water 230-kV transmission line, which 
is owned by SCE and located adjacent to the southern border of the Project. The Project is located approximately 
32 transmission-miles west of the Cool Water generating facility and approximately 13 transmission-miles east of 
the Kramer interconnection substation. An Interconnection Facilities Study (IFS) is in progress to detail the on-the-
ground systemwide improvements. As a separate process, SCE will lead the permitting effort for transmission 
improvements beyond the Project-specific interconnection to the Statewide system. All Project-related 
transmission facilities are within the Project boundaries except the connection within the existing transmission 
right-of-way adjacent to the site. 

3.3.6.1 NEW SUBSTATION

To interconnect the Project into the existing Kramer-Cool Water No.1 230-kV transmission line, a new substation 
will be needed. This substation, located at the southwest corner of the Beta solar field and shown in Appendix D, 
Figure 2-3d (referred to as “Hinkley” in this application, although the figure does not identify the substation as 
Hinkley), will be approximately 13 transmission-miles east from the existing Kramer Substation and approximately 
32 transmission-miles west of the existing Cool Water Substation. Further, the substation will allow SCE the 
ability to loop the existing Kramer-Cool Water #1 230-kV transmission line and provide for the required generation 
tie-line positions. 

The footprint for the Hinkley Substation and loop-in are adjacent to the Beta solar field but located within lands 
owned by MSLLC and not BLM. Therefore, this footprint is included for permitting in this application. All 
appropriate investigations that were included within the site boundary were also included in the area needed to 
loop-in the Project within the transmission right-of-way, adjacent to the Project boundary. The substation will be 
located on the Project Site in the southwest corner of the Beta field and will be designed to SCE’s specifications. 
The interconnection is proposed on the Project Site and the loop-in lines will extend to a point under the 
adjacent power lines in the transmission right-of-way.  
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3.3.6.2 ONSITE TRANSMISSION LINES

The Project will require onsite transmission lines. Appendix D, Figure 2-11, Typical Transmission Pole, illustrates 
the conceptual design of a typical pole. Final design will be based on actual field conditions and site requirements. 
The entire length of the transmission gen-tie line is located on the Project Site and will be installed on 
approximately 23 new steel/concrete mono-poles from the Alpha Plant Site and approximately nine poles from the 
Beta Plant Site. The poles are expected to average approximately 80 feet in height (maximum pole height of 110 
feet), with a span length expected to average approximately 500 feet. Access by vehicle to the Project 
transmission line route will be from maintenance roads within the Project boundary. No offsite transmission line 
is required to interconnect the Project.  

3.4 CONSTRUCTION ACTIVITIES 

3.4.1 CONSTRUCTION OF SOLAR POWER GENERATION FACILITIES

Site Grading and Earthwork 

The entire Project footprint (1,765 acres) will be graded. The solar field areas will be graded, generally following the 
existing contours of the site, as planar tiers to accommodate the installation of the solar field components. 
Existing site elevations range from approximately 2,025 to 2,105 feet amsl. Mass grading of the site will occur at 
the beginning of the Project construction period. The grading will result in a range of slopes similar to the 
existing slope of the site. The preliminary site grading plan will be designed to be balanced; no import or export 
of soil will be expected for general earthwork. Earthwork associated with the proposed Project will include 
excavation for foundations and underground systems. Some materials may be excavated and temporarily 
stockpiled in the designated construction staging areas to be used as backfill or hauled off site to an approved 
disposal facility.  

The Project’s power island and solar field areas will be graded to allow for a balanced distribution of material, so 
there will be no requirement to truck large quantities of earth materials to or from the site. The preliminary 
grading plan assumes appropriate soil shrinkage to achieve the balance of cut and fill material. The cut and fill 
grading necessary to create suitable conditions for Project construction will result in an elevation of 
approximately 2,065 feet amsl. Adjustments will be made to provide engineered fill as required for 
stabilization under equipment and structure foundations in the Project geotechnical report. Only soil materials 
approved by a geotechnical engineer for structural fill will be used. Additionally, specialized granular materials 
may need to be imported to the site for road base and possible use below foundations.  

Roadway and Drainage Channel Crossing Improvements 

Access to the Project will be provided along Harper Lake Road and Lockhart Road. Road widths and pavement 
types will be designed and constructed to satisfy the requirements of the County of San Bernardino 
Transportation Department and the San Bernardino County Fire Marshall. All-weather, paved access will be 
provided to both power islands for emergency and fire access. Drainage channel crossings on Harper Lake Road 
and Lockhart Road will be constructed to convey the 100-year storm runoff flows beneath the roadway to 
maintain 24-hour access to the power islands. Access to the solar fields will be provided via fair-weather 
crossings along vehicular access roads during fair-weather, while allowing drainage flows to cross the roadways 
during periods of storm runoff. 
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General Steps of Construction  

Temporary construction laydown and parking areas will be located at logical locations on the Project Site 
consistent with the material stored. An area in the northeast portion of the Alpha solar field, as shown in 
Appendix D, Figure 2-3a, Project Site Map, will be used to assemble the SCAs in buildings. Upon completion 
of construction, a portion of this area will be filled with SCAs and the SCA assembly buildings will remain as 
warehouses. The construction sequence for power plant construction includes the following general steps: 

� Site Preparation: This includes detailed construction surveys, mobilization of construction staff, demolition 
of the small number of existing onsite structures, grading, and preparation of drainage features. Grading for 
the solar fields and power islands will be completed during the first 6 months of the construction schedule. 
Finish grading and repairs will occur during the remaining construction period as portions of the Project are 
completed. 

� Foundations: This includes excavations for large equipment (STG, SSG, generator step-up, cooling tower, 
etc.), footings for the solar field, and ancillary foundations in the power island. 

� Major Equipment Installation: Once the foundations are complete, the larger equipment will be installed. The 
solar field components will be assembled in the onsite SCA assembly buildings and installed on their 
foundations. 

� Balance of Plant: With the major equipment in place, the remaining field work will be piping, electrical, and 
smaller component installations. 

� Testing and Commissioning: Testing of subsystems will be done as they are completed. Major equipment will 
be tested once all supporting subsystems are installed and tested. 

Equipment and materials will be delivered to the Project Site by truck; large components (e.g., STG) and bulk 
deliveries will be received in Barstow by rail, transferred to a truck, and then delivered to the site. To minimize 
traffic impacts, the Project plans to use a bussing service from a location in Barstow. This will significantly 
reduce the number of vehicles required to travel on Harper Lake Road and alleviate any congestion at Harper 
Lake Road and Highway 58. The Project plans to receive shipments by rail at the Barstow BNSF Rail Facility. This 
facility currently exists and has sufficient capacity to receive and provide logistic support for the Project.  

3.4.1.1 CONSTRUCTION OF NATURAL GAS SUPPLY 

The natural gas pipeline will be constructed as part of the overall site construction. The pipeline will be installed 
in maintenance road right-of-ways to allow for future access if necessary. Prior to installation, the pipe will be 
laid along the route. Pipeline construction will take approximately 1 month and is expected to begin following the 
grubbing and clearing of the Project Site and in coordination with mass grading. During non-work hours, the 
exposed trench will be covered with temporary coverings to provide safety. The construction of the natural gas 
pipeline will consist of the following: 

� Trenching: The optimal trench will be approximately 36 inches wide and 4 to 10 feet deep. With loose soil, a 
trench up to 8 feet wide at the top and 3 feet wide at the bottom may be required. The pipeline will be buried 
to provide a minimum cover of 36 inches. The excavated soil will be piled on one side of the trench and used 
for back filling after the pipe is installed. 

� Stringing: Lengths of pipe are laid on wooden skids beside the open trench. 

� Installation: This process consists of bending, welding, and coating the weld-joint areas of the pipe after it 
has been strung, padding the ditch with sand or fine spoil, and lowering the pipe string into the trench. 
Welding will meet the applicable standards and will be performed by qualified welders. Welds will be 
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inspected in accordance with appropriate standards. Welds will undergo 100 percent inspection by an 
independent, qualified radiography contractor. All coating will be checked for defects and will be repaired 
before lowering the pipe into the trench. 

� Backfilling: This process consists of returning spoil back into the trench around and on top of the pipe, 
ensuring that the surface is returned to its original grade or level. The backfill will be compacted to protect the 
stability of the pipe and to minimize subsequent subsidence. 

� Plating: This consists of covering any open trench in areas of foot or vehicle traffic at the end of a workday. 
Plywood plates will be used in areas of foot or wildlife traffic and steel plates will be used in areas of vehicle 
crossing to ensure public safety. Plates will be removed at the start of each workday. Efforts will be made to 
minimize the length of open trenches along rights-of-way. 

� Hydrostatic testing: Hydrostatic testing consists of filling the pipeline with water, venting all air, increasing 
the pressure to the specified code requirements, and holding the pressure for a period of time. After 
hydrostatic testing, the test water will be chemically analyzed for contaminants and discharged to the 
surrounding area unless the analysis shows that the water is contaminated, in which case, the water will be 
trucked to an appropriate disposal facility. 

� Clean up: Clean up consists of restoring the surface of the right-of-way by removing any construction debris, 
and grading to the original grade and contour. 

� Commissioning: Commissioning consists of cleaning and drying the inside of the pipeline, purging air from 
the pipeline, and filling the pipeline with natural gas. 

A gas-metering station will be required at the tap point to measure and record gas volumes. In addition, 
facilities will be installed to regulate the gas pressure and to remove any liquids or solid particles. The metering 
station at the tap point will require an area of approximately 5,000 square feet. In addition, the two plant metering 
sets will require a fenced enclosure of approximately 1,000 square feet. Construction activities related to the 
metering station and metering sets will include grading a pad and installing above- and below-ground gas piping, 
metering equipment, gas conditioning, pressure regulation, and possibly pigging facilities. A distribution power 
line for metering station operation lighting, communication equipment, and perimeter chain-link fencing for 
security will also be installed. 

3.4.1.2 CONSTRUCTION OF TRANSMISSION LINES

Transmission line construction will include the installation of power poles and the new Hinkley interconnection 
station and involves the following sequence of activities: 

� Pole erection: Each pole will be assembled on site, welded together, and dressed out with insulators and 
conductor hardware. 

� Conductors: The conductors will be installed, sagged, and permanently connected to the insulators. 

� Communication system: The overhead ground/fiber optic communications cable will be installed and 
connected to the interconnection substation. 

3.4.1.3 CONSTRUCTION EQUIPMENT

Typical construction equipment that will be required for the Project include dozers, front end loaders, haul trucks, 
graders, shovels, portable generators, derrick cranes, mobile cranes, concrete pumps, tractors, un-quieted paving 
breakers, and quieted paving breakers.
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3.4.1.4 CONSTRUCTION SCHEDULE

Major milestones of the planned Project construction schedule are as follows: 

Begin construction: Fall 2010 
Complete construction: Fall 2012 
Initial startup and test: Fall 2012 
Full-scale commercial operation:  Winter 2012 

Start of commercial operation is planned for winter 2012, subject to timing of regulatory approvals and 
achievement of Project equipment procurement and construction milestones. 

3.5 HABITAT PRESERVATION AND MANAGEMENT 

The proposed Project includes permanent protection of approximately 233 acres of habitat (Compensation Lands) 
located within a 647-acre parcel west of the Project Area to compensate for impacts to sensitive resources. The 
647-acre parcel includes the following Assessor’s Parcel Numbers (APN): 0490-223-07, 0490-223-12, 0490-223-
13, 0490-223-29, 0490-223-30, 0490-223-22, and 0490-184-47. Figure 8 shows the location of the property in 
relation to the Project Area. The remainder of the 647-acre parcel is encumbered with a Flood Runoff Easement1

(see Figure 8). A flood control berm and several wells already exist within the Flood Runoff Easement and, 
therefore, the easement is not expected to be further developed nor used for any other purpose than floodwater 
flow. Nevertheless, the portion of the property encumbered by the easement is not considered part of the 
Compensation Lands. 

The 647-acre parcel, except for the northern portion, was surveyed as part of the CEC 1-mile buffer surrounding 
the Previous BRSA as shown in Figure 8. See Figure 9 for the vegetation communities and special-status species 
occurrences and signs within the 647-acre parcel. The remaining northern portion of the parcel will be surveyed in 
2010. According to the surveys previously conducted, two vegetation communities exist within the Compensation 
Lands: desert saltbush scrub and Mojave desert wash scrub. The Flood Runoff Easement portion of the parcel also 
contains some developed lands. The Compensation Lands are entirely located within DT designated Critical 
Habitat and an MGS Conservation Area. During 2008 surveys, DT sign was identified in the northwest portion of 
the Compensation Lands. A significant amount of DT observations and DT sign were identified immediately east 
of the 647-acre parcel on an 822-acre parcel owned by MSLLC (APN 0490-183-65). The 822-acre parcel is also 
encumbered by a Flood Runoff Easement; therefore, it is not anticipated that this parcel will be developed. As 
such, the Compensation Lands will serve to provide linkages between the DT populations observed on the 
822-acre parcel and DT Critical Habitat and potential populations farther west.  

The Compensation Lands will be preserved and managed in perpetuity pursuant to a conservation easement to be 
deeded to a DFG-approved third-party entity. The ownership of the property will be transferred in fee simple from 
MSLLC to a DFG-approved third-party entity who will manage the property in perpetuity pursuant to the terms of 

                                                     
1 According to a Ground Lease between Luz Development Finance Corporation and Luz Solar Partners LTD dated December 
12, 1989, the easement grants the “non-exclusive, non-possessory right to enter upon, use and enjoy, along with LSP VIII, 
LSP X, LSP XI, LSP XII, and LSP XIII, that certain real property located in the County of San Bernardino, State of 
California…for the purposes of (A) directing the flow of flood waters over portions thereof, (B) locating, using, constructing 
and maintaining flood control channels, berms and dikes thereon, and (C) locating, using, constructing and maintaining water 
wells, water pumps and water pipelines thereon.” 
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the conservation easement. This proposed monitoring and funding for the Compensation Lands are discussed in 
more detail in Sections 9 and 10. 

4. COVERED SPECIES 

14 CFR § 783.2(a)(2): The common and scientific names of the species to be covered by the permit and the 
species’ status under the California Endangered Species Act (CESA), including whether the species is the 
subject of rules and guidelines pursuant to Section 2112 and Section 2114 of the Fish and Game Code. 

Coverage for incidental take of the following species is requested: 

Common Name Scientific Name State Status 
 Desert Tortoise (Mojave Population) Gopherus agassizii Threatened 

Swainson’s Hawk Buteo swainsoni Threatened 
Mohave Ground Squirrel Spermophilus mohavensis Threatened 

This section details relevant policy and management goals for these species. A discussion of the status of each 
species in the region, current habitat conditions within the Project Area for each of these species, and potential for 
each species to occur in the Project Area is also provided below.  

4.1 RELEVANT POLICY AND MANAGEMENT DIRECTION  

4.1.1 DESERT TORTOISE RECOVERY PLAN

USFWS approved and issued a recovery plan for the DT in 1994 and identified proposed Desert Wildlife 
Management Areas (DWMAs) (USFWS 1994b). DWMAs had no specific legal boundaries in the 1994 Recovery 
Plan; rather, they were identified as areas recommended for preservation to the land management agencies. 
Subsequently, BLM formalized the recommended DWMAs from the 1994 Recovery Pan through its planning 
process and administers them as Areas of Critical Environmental Concern (see discussion of BLM plans below). 
The MSP is adjacent to the Superior-Cronese and Fremont-Kramer DWMAs. The 1994 Recovery Plan also 
identified Recovery Units. The MSP is located in the Western Mojave Recovery Unit. It includes the central, 
southwestern, south-central, and part of the northern Mojave Desert regions. The 1994 Recovery Plan 
recommended a recovery strategy involving a formalization of the DWMAs within the Recovery Units and 
implementation of recovery actions within the DWMAs to provide for the “long-term persistence of viable desert 
tortoise populations and the ecosystems upon which they depend” (USFWS 1994b).  

A revised Recovery Plan was drafted in 2008 to reevaluate the status of the population and threats to the 
population, and identify measures to reduce uncertainties about species threats and management and improve 
recovery potential (USFWS 2008). Elements of critical importance identified for DT recovery and persistence 
include adult survivorship; maintenance of genetic and ecological variability within and among populations; and 
the long-term persistence of extensive, unfragmented habitat. The Draft Revised Recovery Plan identifies an 
approach to recovery that is based on the following six strategic elements: 

1. Develop, support, and build partnerships to facilitate recovery.  



Mojave Solar, LLC  AECOM 
Mojave Solar Project 21 CESA 2081 Permit Application 

08080191 MSP 2081  12/21/2009

2. Protect existing populations and habitat, instituting habitat restoration where necessary.  

3. Augment depleted populations in a strategic manner.  

4. Monitor progress toward recovery.  

5. Conduct applied research and modeling in support of recovery efforts within a strategic framework.  

6. Implement a formal adaptive management program.  

The Draft Revised Recovery Plan also provides a list of habitat enhancement and management activities that 
would support recovery of DT, including the following actions: 

� Protect intact DT habitat. 

� Restore DT habitat. 

� Secure lands/habitat for conservation. 

� Connect functional habitat. 

� Reduce excessive predation. 

� Contribute to the DT head-starting program or translocation programs. 

� Monitor DT distribution in each recovery unit. 

� Track changes in quantity and quality of DT habitat. 

� Determine factors that influence the distribution of DT.

� Conduct research on the restoration of DT habitat.

� Conduct research on DT diseases and their effects on populations. 

4.1.2 DESERT TORTOISE CRITICAL HABITAT

USFWS designated critical habitat for the DT pursuant to the Federal Endangered Species Act (ESA) in 1994 
based on the recommended DWMAs in the 1994 Recovery Plan. Critical habitat units are specific, legally defined 
areas that USFWS has identified as essential for the conservation of DT. The critical habitat units support 
physical and biological features, defined as primary constituent elements, that are essential for DT survival and 
that may require special management considerations or protection. The Western Mojave recovery unit includes 
the Fremont-Kramer, Superior Cronese, and Ord-Rodman critical habitat units, which corresponds to the 
recommended DWMAs. The Fremont-Kramer critical habitat unit is located immediately west of the Project Area 
and the Superior-Cronese critical habitat unit is located north, south, and east of the Project Area. The proposed 
Compensation Lands for the Project are located within the Fremont-Kramer critical habitat unit.  

4.1.3 CALIFORNIA DESERT CONSERVATION AREA PLAN

The Federal Land Policy and Management Act (FLPMA) requires BLM to develop land use plans (i.e., Resource 
Management Plans) to guide BLM’s management of public land. Pursuant to FLPMA, the California Desert 
Conservation Area (CDCA) was established and serves as a guide for the management of all BLM-administered 



AECOM  Mojave Solar, LLC 
CESA 2081 Permit Application 22 Mojave Solar Project 
08080191 MSP 2081  12/21/2009

lands in three desert areas: the Mojave, the Sonoran, and a small portion of the Great Basin (BLM 1980, as 
amended in 1999). The CDCA Plan covers approximately 25 million acres, of which 12 million are public lands. 
The primary goal of the CDCA Plan is to provide overall maintenance of the land while planning for multiple 
uses, and balancing the needs of people with the protection of the natural environment. The CDCA Plan was 
subsequently amended by region, generally corresponding to the recovery units identified in the 1994 Recovery 
Plan. The West Mojave Management Plan (BLM 2005) was developed for the West Mojave Recovery Unit.  

4.1.4 THE WEST MOJAVE MANAGEMENT PLAN

The West Mojave Management Plan (WEMO) is a landscape-scale, multiagency amendment to the CDCA that 
protects and conserves natural resources while simultaneously balancing human uses of the region. WEMO 
provides reserve management for DT and MGS, integrated ecosystem management for special-status species and 
natural communities for all Federal lands, and regional standards and guidelines for public land health for BLM 
lands. The WEMO. formally designated the four DWMAs recommended in the 1994 Recovery Plan and 11 
additional species- and habitat-based conservation areas (including Mohave Ground Squirrel Conservation 
Areas). The WEMO stipulates management measures for DT and other special-status species to be implemented 
within public lands and the DWMAs.  

The objective of the DWMAs is to address the recovery of DT in addition to several other sensitive species 
occurring in the planning area. Some additional use restrictions in these areas apply, but emphasis is placed on 
minimizing disturbance and maximizing mitigation, compensation, and restoration from authorized allowable 
uses. The WEMO requires fee-based compensation for disturbance to public lands at the ratio of 5 acres of 
compensation for every 1 acre of impact (5:1) within Habitat Conservation Areas (HCAs). HCAs are conservation 
areas that are intended to conserve the habitat of particular species (e.g., DWMAs, MGS Conservation Area), 
groups of species or biologically important areas  , at a ratio of 0.5:1 in areas outside HCAs that fall within 
WEMO-designated disturbed habitat, and at a ratio of 1:1 elsewhere. Compensation is to be directed to the 
recovery unit where the disturbance occurs. Additionally, new surface disturbance on lands administered by 
Federal agencies within any DWMA would be limited to 1 percent of the Federal portion of the DWMA. These 
compensation requirements do not apply to the MSP because the Project Area is located on privately held lands 
and are not located within the DWMA. The Project Area is located immediately north of the Superior-Cronese 
DWMA, as designated by WEMO. In addition, a small area of the southwestern edge of the Beta Site overlaps 
with the Superior-Cronese DWMA in a portion of the Project Area that will be temporarily used during 
construction for interconnection with the existing 230-kV transmission line. The Project Area is also located 
immediately east of the Fremont-Kramer DWMA. 

4.1.5 DESERT RENEWABLE ENERGY CONSERVATION PLAN

The State of California Governor’s office recently signed a Memorandum of Understanding (MOU) with the 
U.S. Department of Interior to cooperatively develop long-term renewable energy plans and to streamline eligible 
projects through State and Federal permitting processes. The MOU establishes the Desert Renewable Energy 
Conservation Plan (DRECP) process, which is a science-based process for reviewing, approving, and permitting 
renewable energy applications in California. Once the plan is complete (anticipated in late 2010) it will present a 
regional road map that will provide certainty for renewable energy developers on how and where to site their 
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projects. The DRECP will also create a government-organized habitat mitigation program that consolidates 
habitat purchases for compensatory mitigation. 

4.2 BIOLOGICAL RESOURCE SURVEYS 

A brief explanation of the biological resource surveys that have been conducted from 2006 through 2009 is 
presented in this section. . The Project Area has changed in both footprint size and location since 2006, and survey 
areas changed accordingly. Reconnaissance-level surveys were conducted in 2006 in support of a different project–
the Harper Lake Energy Park Project. A larger survey boundary was defined during 2007 and 2008 surveys due to 
conceptual Project designs. This area is referred to as the Previous Biological Resources Survey Area (Previous 
BRSA) and encompasses approximately 4,911 acres (Figure 2, Project Vicinity). The Survey Area, in which 
surveys were conducted in 2007 and 2008, includes the Previous BRSA and a 1-mile buffer per CEC’s and 
USFWS’ established survey protocols. Subsequently, the proposed Project was reduced in scope due to 
biological constraints and the new Project Area was established in 2009.1 The 2009 Project Area, Previous 
BRSA, and Survey Area are depicted in Figure 2. 

Biological resource surveys were performed within the Survey Area to verify presence or absence of special-
status target species and to collect data on any other animal or plant species detected. Additional detail on 
biological resource surveys and studies conducted, along with names and qualifications of key staff conducting the 
surveys, can be found in the Mojave Solar Project, Biological Technical Report (BTR), provided as Appendix C 
(EDAW 2009).  

All surveys were conducted pursuant to California Energy Commission (CEC, CEC 2007) and U.S. Fish and 
Wildlife Service (USFWS, USFWS 1992) survey guidelines. CEC released Draft Recommended Biological 
Resources Field Survey Guidelines for Large Solar Projects (hereafter referred to as the CEC Draft Survey 
Guidelines) on May 31, 2007 (CEC 2007). The CEC Draft Survey Guidelines urge project proponents to conduct 
biological resource surveys according to established protocols and recommend that additional surveys be 
conducted as necessary within a 1-mile buffer to assess presence/absence of listed or special-status species and to 
determine if suitable habitat for sensitive species exists. This included additional DT zone of influence (ZOI) 
transects at a distance of 3,960 feet (0.75 mile) and 5,280 feet (1 mile) from the Previous BRSA and Project Area2

boundaries, in addition to required ZOI transects at 100, 300, 600, 1,200, and 2,400 feet. 

Protocol-level biological surveys for plants and animals were conducted in the spring and summer of 2007, 2008, 
and 2009. In 2007, surveys were conducted within the Survey Area as depicted in Figure 2. In 2008, as MSLLC 
continued with Project design revisions, a more refined Project Area was established within the Previous BRSA 
(see EDAW 2009, Appendix C). Therefore, surveys in 2008 were conducted in the new Project Area and 1-mile 
buffer around the Project Area. Botanical surveys were performed during spring and summer in 2007, 2008, and 
2009 (Appendix C, Attachments 1, 2, and 3). Protocol surveys were conducted for DT during 2007 through 2009 
(Appendix C, Attachments 7, 8, and 9). In 2009, supplemental protocol-level surveys for desert tortoise 
(Gopherus agassizii; DT) and special-status plant species were performed within specific locations of the Project 
Area at the direction of the California Department of Fish and Game (DFG) (Appendix C, Attachments 7, 8, and 9). 

                                                     
2 Please note, as discussed above, the Project Area changed from 2007 to 2009; therefore, the locations of the zone of 
influence (ZOI) transects were shifted accordingly to accommodate new Project boundaries. For example, the ZOI transects 
were located around the Previous BRSA during surveys in 2007 and were located around the Project Area during surveys in 
2008.  



AECOM  Mojave Solar, LLC 
CESA 2081 Permit Application 24 Mojave Solar Project 
08080191 MSP 2081  12/21/2009

DFG requested surveys in 2009 to focus on the corners of the center-pivot irrigation fields and a 1,000-foot internal 
buffer. Surveys for Mohave ground squirrel (Spermophilus mohavensis; MGS) were performed in 2006 and 2007, 
and Dr. Philip Leitner performed a habitat assessment for MGS in 2008 (Appendix C, Attachments 10, 11, and 12). 
DFG and USFWS representatives were consulted regarding the scope and type of surveys conducted during each 
of the survey years. Protocol-level surveys for Swainson’s hawk (Buteo swainsoni; SWHA) will be conducted in 
spring 2010 in accordance with DFG guidelines. Results of all surveys between 2006 and 2009 were used to support 
this permit application. 

4.3 DESERT TORTOISE

4.3.1 STATUS

The DT was listed as threatened under the California Endangered Species Act (CESA) on June 22, 1989 
(CFGC 1989).3 The Mojave Desert population of DT has fluctuated range-wide, with population levels varying 
within regions. For instance, within the Upper Virgin River Recovery Unit, the species density has decreased by 
approximately 41 percent between 1998 and 2003, while the Eastern Mojave Recovery Unit has shown a 
generally stable DT population (USFWS 2005). The MSP lies in the Western Mojave Recovery Unit, which 
includes the Joshua Tree, Ord-Rodman, Superior-Cronese, and Fremont-Kramer DWMAs. The population 
densities within each of the Western Mojave Recovery Unit DWMAs are highly variable, but overall, the DT 
population has steadily decreased since monitoring efforts began.  

4.3.2 CURRENT HABITAT CONDITIONS

The Project Area consists primarily of abandoned agricultural fields that had center-pivot-type irrigation 
systems, one of which is still in use for alfalfa production. Historically, land in and around the Project has been 
used to produce alfalfa and for cattle ranching and dairy farming. Currently, alfalfa is being grown within a 
center-pivot-irrigation field located in the northwestern section of the planned Beta Site (see Figure 2). 
Anthropogenic disturbance to the Project Area has occurred for several decades; however, some areas (disturbed, 
fallow agricultural, or livestock pens) have been recolonized primarily by allscale (Atriplex polycarpa; herein 
referred to as saltbush scrub regrowth) and cover approximately 430 acres of the 1,765-acre Project Area.  

In the Mojave Desert, DT is most often found in association with creosote bush, Joshua tree woodland, and 
saltbush scrub. Within the Project Area boundary, both creosote bush and saltbush scrub currently exist, but 
Joshua tree woodland does not (see Figure 3b, Vegetation Communities – Project Area). Creosote bush scrub is 
located in the southwestern edge of the Beta Site that overlaps with the Superior-Cronese DWMA, in a portion 
of the Project Area that will be temporarily used during construction for interconnection with the existing 230-
kV transmission line. Impacts to creosote bush scrub will be avoided in this area because the interconnection 
will be accomplished using existing access roads. A small area of saltbush scrub and disturbed saltbush scrub 
currently exist on site (less than 2 acres) in the northeastern edges of the Project Area (see Figure 3b, Vegetation 
Communities – Project Area). 
                                                     
3 DT is also federally listed as threatened under the Federal ESA, with critical habitat designated by USFWS (1994a). The 
listing was initially made on August 4, 1989, by emergency rule (USFWS 1989) and by final rule on April 2, 1990 (USFWS 
1990). This listing status applies to the entire population of DT, except in Arizona south and east of the Colorado River, and 
in Mexico. An approved recovery plan has been published by USFWS (1994b). 
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The alfalfa field that is currently in use may be a minor attractant for DT along its edges by providing vegetation 
and, at times, ponded water for consumption. Other than this unnatural source of food and water, there is mainly 
poor-quality DT habitat or no habitat within the Project Area. Conversely, adjacent to the Project Area directly 
east, west, and south are 1,000s of acres of good-quality DT habitat consisting of desert wash scrub, creosote bush 
scrub, and saltbush scrub. 

4.3.3 POTENTIAL FOR OCCURRENCE 

Desert Tortoise Survey Methods 

DT surveys were conducted in April and May in 2007, 2008, and 2009, according to USFWS DT survey protocol 
(USFWS 1992), which requires surveys of all areas determined to have appropriate habitat for DT using belt 
transects less than or equal to 30 feet wide to afford 100 percent visual coverage. In addition, ZOI transects were 
surveyed. A ZOI is defined as the area where DT on adjacent lands may be affected directly or indirectly by 
Project development. At a minimum, a single, 30-foot-wide ZOI transect is located at 100, 300, 600, 1,200, and 
2,400 feet from and parallel to the edge of the BRSA or Project Area4 boundary. All DT sign (shells and shell 
parts, scat, burrows, pallets, tracks, egg shell fragments, courtship rings, drinking sites, etc.) within the BRSA or 
Project Area and along ZOI transects require mapping. In addition to the five ZOI transects required by USFWS 
protocol, two additional transects were walked at 3,960 feet and 5,280 feet from and parallel to the edge of the 
BRSA or Project Area boundary per CEC Draft Survey Guidelines (CEC 2007).  

Surveyors slowly and systematically walked transects while visually searching for DT and sign. All DT sign 
detected within the Survey Area was mapped using GPS units and associated data were recorded onto field data 
sheets. Particular emphasis was placed on searching around the bases of shrubs and along the banks of shallow 
washes. The lakebed of Harper Dry Lake was not considered suitable DT habitat due to lack of food sources, 
moisture, and shade, and therefore was not surveyed; however, surveyors did visually scan the barren landscape 
for signs of life (animal or plant). In addition, other botanical and wildlife surveys were conducted in this area per 
the CEC Draft Survey Guidelines and any DT sign incidentally detected during those surveys was recorded.5 DT 
size was estimated at middle carapace length (MCL) and DTs were visually evaluated for health. Carcasses were 
aged, measured (if possible), and classed using Dr. Alice Karl’s Key to Sign Classes classification system (see 
Appendix C, Attachment 9). Height and width of DT burrow openings and length and depth of burrows were 
recorded. Sign of recent use of burrows was recorded and the burrows were classed using Dr. Karl’s classification 
system. Scat was measured and classed using Dr. Karl’s classification system. 

Desert Tortoise Survey Results 

Results of DT reconnaissance and focused protocol surveys for the Project revealed that very few DTs utilized the 
Project Area over a 4-year period (Figure 4, Desert Tortoise Sign). In 2006, the only DT observed within the 
Project Area was detected near an existing ranch property and was thought to be a pet of the ranch owner (Clark  

                                                     
4 As noted above, the Project Area changed from 2007 to 2009; therefore, the locations of the ZOI transects were shifted 
accordingly to accommodate new Project boundaries. For example, the ZOI transects were located around the BRSA during 
surveys in 2007 and were located around the Project Area during surveys in 2008. 
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2009). No other DTs were documented within the Project Area during subsequent focused protocol-level surveys 
in 2007, 2008, or 2009 (Figure 5, Desert Tortoise Observations).5

In addition, only two DT observations occurred within 1,000 feet of the Project Area. In 2006, one DT was 
observed approximately 700 feet south of the Project Area (south of the Beta Site and near an active alfalfa field) 
(EDAW 2009). In 2008, a DT was also observed approximately 500 feet southeast of the Project Area (Figure 5). 
Overall, these three DTs (one within the Project Area and two within the buffer) were the only DT individuals 
observed in close proximity (within 1,000 feet) of the Project Area. The remainder of DTs observed during 
Project surveys were observed to the west and east of the Project Area (Figures 5). In 2008, the nearest DT 
observation occurred more than 2,250 feet from the Project Area boundary. West of the Project Area boundary, 
the nearest observation of DT in 2008 was more than 2,300 feet away. The closest occurrences to the Project Area 
occur to the south, while DT observations to the east and west are farther away from the Project Area.  

Other DT sign detected within the Project Area (burrows, scat, etc.) consisted mainly of DT carcasses (see 
Figure 4, Desert Tortoise Sign). A majority of DT sign occurs directly east and west of the Project Area. Specific 
DT sign locations and descriptions are provided in Appendix C, Attachments 7, 8, and 9. 

Based on three consecutive protocol-level survey years and an analysis of the survey data collected, the potential 
for DT within the Project Area was determined to be low.  

4.4 SWAINSON’S HAWK 

4.4.1 STATUS

Swainson’s hawk was listed in 1983 under CESA as threatened (14 California Code of Regulations [CCR] § 
670.5[b][5][A]). This species is mainly threatened by habitat loss throughout California due to human 
development and conversion of suitable foraging areas to those that are less suitable, such as orchards and 
vineyards (DFG 2005).  

4.4.2 CURRENT HABITAT CONDITIONS

This species typically inhabits savanna, open pine-oak woodland, and cultivated lands with scattered trees, and is 
known to build nests along wetlands, drainages, savannas, and farmsteads. Marginally suitable nesting habitat for 
SWHA occurs within the Project Area in the form of ornamental trees at occupied and abandoned residences and 
in agricultural areas. Potentially suitable foraging habitat occurs on site in the open, active and fallow agricultural 
field within the Project Area, which covers approximately 122 acres. All other agricultural fields have been 
abandoned or fallow for several years and would likely not provide a significant foraging ground to support 
breeding activities. It is speculated that the one active agricultural field does provide marginally suitable foraging 
habitat; however, there are few trees in the vicinity of the Project that exhibit morphology that is preferable 
nesting habitat for SWHA (i.e., mature trees taller than 40 feet are most commonly used for nesting in the Central 
Valley [DFG 2005]).  

                                                     
5 One female DT was observed twice near and within one of the ranches located in the Project Area (corner of Edie Road 
and Lockhart Road) during reconnaissance surveys in 2006 (EREMICO 2006); however, this DT may have been preyed 
upon by dogs residing at the home as it was not seen during 2007 or 2008 surveys. It is speculated that this particular tortoise
may have been kept as a pet by the land owner (Clark 2009). 
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4.4.3 POTENTIAL FOR OCCURRENCE 

Swainson’s Hawk Survey Methods 

Surveys for raptors, with emphasis on detection of SWHA, American peregrine falcon, northern harrier, and 
short-eared owl, were conducted during the spring and winter of 2007 (Appendix C, Attachment 15). Surveys 
were conducted by slowly driving (at 15 to 25 miles per hour [mph]) along all dirt and paved roads within the 
BRSA and a 500-foot buffer surrounding the BRSA, frequently stopping to scan surrounding terrain and potential 
perches for raptor species. The 1-mile buffer was evaluated for potential raptor habitat, according to the CEC 
Draft Survey Guidelines, and was also scanned for raptors during driving surveys. All raptor and nonraptorial 
soaring bird species were identified and their locations were recorded using Global Positioning System (GPS) 
units. Inactive and currently active nests were also noted and recorded using GPS. Reported observations of 
species from previous surveys were also noted and investigated during raptor surveys. See Appendix C, 
Attachment 15 for detailed description of raptor surveys. 

Swainson’s Hawk Survey Results 

A single SWHA was observed perched on a small shrub within the Project Area on June 20, 2007, during a raptor 
survey, and a pair of SWHAs was observed soaring over the Project Area on August 13, 2007, during a western 
burrowing owl (Athene cunicularia) survey (Figure 6, Swainson’s Hawk Observations). At least two large, empty 
stick nests were also found within the 1-mile buffer in 2007; however, no birds were seen using these nests that 
year or in subsequent years, and the bird species that bred using these nests cannot be determined due to the lack 
of evidence remaining at the nest sites (e.g., feces, feathers, pellets). 

After reviewing data gathered during biological resource surveys for the Project vicinity from 2006 through 2009, 
it is evident that SWHA has not had a significant presence in this area. Most California occurrences of SWHA 
have historically been recorded in the Central Valley, near riparian areas that are adjacent to or near agricultural 
fields. In consideration of the information presented above, the potential for SWHA to nest or forage within the 
Project Area was determined to be low. There is moderate potential for this species to use the Project Area and 
surrounding vicinity as a stop-over area during migratory activities; studies on SWHA from the Central Valley 
have shown that SWHA will commonly migrate south to Mexico and Columbia for the winter period (DFG 
2005).  

4.5 MOHAVE GROUND SQUIRREL 

4.5.1 STATUS

MGS was listed in 1971 under CESA as threatened (14 CCR § 670.5[b][6][A]). 

4.5.2 CURRENT HABITAT CONDITIONS

MGS inhabits desert areas, including alluvial fans, basins, and plains with deep sandy or gravelly friable soils 
with an abundance of native herbaceous vegetation. This species is typically associated with a variety of habitats, 
including Mojave creosote bush scrub, shadscale desert scrub, alkali scrub, and Joshua tree woodland. The species 
feeds on green vegetation and seeds but may also east carrion. The MGS remains underground from August 
through February or March and is active during the spring and summer.  
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According to MGS expert Dr. Phil Leitner, the portion of the Survey Area that appears to provide adequate 
habitat that could potentially support a permanent MGS population is located on the southwestern edge of the 
1-mile buffer, but not within the BRSA or the Project Area (Appendix C, Attachments 10, 11, and 12). Although 
there are no records of MGS occurrence on these specific parcels (see below), the soils and vegetation here are 
highly suitable for this species. There is sufficient shrub cover to potentially support MGS within adjacent habitat 
to the west and east of the Project Area. Small peripheral areas of saltbush within the western portion and 
southern edges of the Beta Site present the same possibility. The abandoned/fallow agricultural fields and 
disturbed areas with saltbush scrub regrowth in the Project Area are suitable for occupancy by MGS. Where 
allscale has invaded the abandoned fields in the western portion of the Alpha Site, this type of shrub cover could 
be occupied occasionally by MGS moving from adjacent suitable habitat. However, these areas do not provide the 
diverse food resources that are necessary to support a permanent MGS population (Leitner and Leitner 1998). The 
remainder of the Project Area in the middle of the Alpha Site, where disturbed areas surround fallow agricultural 
fields, lacks shrub cover and does not provide suitable habitat.  

4.5.3 POTENTIAL FOR OCCURRENCE 

Mohave Ground Squirrel Survey Methods 

In April 2008, Dr. Leitner conducted a habitat assessment of the Survey Area to evaluate MGS habitat quality. 
The California Natural Diversity Database (CNDDB) was queried to determine historic occurrences of MGS 
within approximately 5 miles of the Survey Area. In addition, Dr. Leitner’s analysis also used other records of 
MGS occurrences collected for a comprehensive database covering the period of 1998 to 2007 (Leitner 2008). 
Maps prepared for the BLM West Mojave Plan that indicate the locations of lands designated for the MGS 
Conservation Area were also reviewed (BLM 2005). Dr. Leitner’s habitat assessments of the Project Area are 
included as Appendix C, Attachment 12. Based in part on Dr. Leitner’s habitat assessments, the Project footprint 
was refined to avoid contiguous stands of natural, native desert scrub vegetation. 

MGS surveys were conducted by EREMICO Biological Services in and around the current Project Area during 
spring and summer 2006 and 2007 (EREMICO 2006; EREMICO 2007) according to survey guidelines 
recommended by DFG (2003). In addition to visual surveys in 2006, three trapping grids were sampled in 
2006/2007 for MGS. Grid 1 consisted of four traps by 25 traps (south of the current Project Area and within the 
current 1-mile buffer), Grid 2 consisted of 10 traps by 10 traps (in the northwestern section of the current Project 
Area), and Grid 3 was distributed irregularly along the margin of active and abandoned agricultural fields (in the 
center of the current Project Area). Traps were set the standard 115 feet apart. Trapping grids were operated for 5 
consecutive days during the trapping period. Trapping periods were repeated at each trapping grid three times in 
2006. During 2007, trapping periods were repeated at each trapping grid two times (for Grids 1 and 3) and three 
times (for Grid 2). Data collected during each trapping day included status of trap (open/closed and empty/animal 
captured, etc.) and species of animal captured.  

Mohave Ground Squirrel Survey Results 

There have been a number of MGS detections in the Harper Lake region since 1975, as documented within the 
CNDDB (Figure 7, Mohave Ground Squirrel Sign). Eight occurrences have been recorded within 5 miles of the 
Survey Area. Three occurrences are near the western edge of the Project Area. Although these records date to 
surveys conducted in 1988 and 1989, there appears to have been no significant habitat changes over the past 20 
years.  
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During protocol trapping surveys, over 2 years in 2006 and 2007, only one MGS was captured south of the 
Project Area within the 1-mile buffer (EREMICO 2007, Figure 7, Mohave Ground Squirrel Observations). No 
MGS were captured during trapping efforts in 2006. The occasional presence of MGS in the vicinity of the 
Project Area is confirmed by the individual that was seen and captured in 2007. There were no MGS detected 
during habitat assessment activities in 2008. In consultation with resource agencies, it was determined that 
surveys for MGS were not required in 2009.  

Based on protocol-level trapping surveys, habitat assessments, and analysis of the survey data, the potential for 
MGS to occur within the Project Area is low. There is an abundance (1,000s of acres) of highly suitable habitat 
for this species to the east, south, and west of the Project Area where MGS are more likely to be present and 
maintain a permanent population. The poor-quality habitat within the Project Area decreases the potential for 
MGS to reside within the Project Area. The low potential for occurrence mainly stems from the fact that MGS 
could traverse the site as a transient while moving to other locations where better quality habitat exists. 

5. PROJECT EFFECTS AND POTENTIAL FOR TAKE 
14 CFR § 783.2(a)(5): An analysis of whether and to what extent the project or activity for which the 
permit is sought could result in the taking of species to be covered by the permit.

5.1 POTENTIAL FOR SPECIES TAKE 

5.1.1 DESERT TORTOISE

Project construction activities in areas of potentially suitable habitat could result in disturbance to and/or loss of 
individual DTs. The proposed Project also would result in permanent loss of potential DT habitat. The sections 
below discuss these potential impacts. 

Direct Impacts to Desert Tortoise 

Direct permanent impacts to DT are possible because evidence of DT was observed within the proposed Project 
Area during surveys. Little recent evidence of DTs (e.g., DTs, scat, or burrows) was found in the Project Area; 
however, carcass parts were observed during surveys in 2007 through 2009. During 2006 reconnaissance surveys, 
one DT was encountered in the eastern portion of the Alpha Site, near a ranch house (EREMICO 2006). This 
sighting was in a disturbed area that had been recolonized by saltbush shrubs. During surveys, DTs were observed 
adjacent to the Project Area and therefore could wander onto the site and also construct burrows. This would be 
most likely to occur in the vegetated corners of the center-pivot fields where native habitat exists outside of the 
Project Area (for example, in the western edge of the Alpha Site, or the eastern edge of the Beta Site). 

Direct permanent impacts to DT could potentially occur as a result of habitat loss due to MSP construction. This 
would include impacts to 428.4 acres within the Project Area,6 composed mainly of fallow agricultural and 
disturbed areas that have a prevalence of saltbush scrub regrowth (Figure 3b, Vegetation Communities – Project 

                                                     
6 A very small portion (the southern edge that crosses into the Superior-Cronese DWMA; see Figure 2, Project Vicinity) of the 
Beta Site is within the Project Area; however, this small area is not included as part of the impact analysis. Although represented
as being within the Project Area, there will not be permanent impacts to this area as it will only be used temporarily, during the process 
of connecting the MSP to the existing Kramer-Cool Water 230-kV transmission lines. However, temporary disturbances have the 
potential for take; therefore, this permit application seeks inclusion of this activity in the take authorization. 
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Area; Table 4). These areas represent poor-quality habitat that would not be expected to support maintenance or 
recovery of the species and would arguably not support an individual DT. Based on the low abundance and 
location of DT sign in 2007, 2008, and 2009 surveys east of Harper Lake Road on all disturbed, developed, fallow 
agricultural, and active agricultural lands, as well as the corners of center-pivot agricultural fields, none of the 
Project Area is considered to be occupied DT habitat. Allscale is a native Mojave Desert shrub that is known for 
becoming established on previously disturbed lands. Within the Project Area, allscale has formed monotypic 
stands on lands disturbed by agricultural activities. Table 4 indicates the acreages of three vegetation types with an 
allscale component that are found within the Project Area that will be impacted. 

Table 4 
 Impacts to Potential Desert Tortoise Habitat within the Project Area

  Vegetation Type Acreage 

Disturbed – Saltbush Scrub Regrowth 223.7 

Desert Saltbush Scrub 0.63 

Fallow Agricultural – Saltbush Scrub Regrowth 202.9 

Disturbed Desert Saltbush Scrub 1.2 

Total Acreage 428.4 

Direct impacts to DT could result from vehicle strikes due to an increase in vehicle traffic while the Project is 
under construction and operation. This could occur on Harper Lake Road and other access roads used for 
construction and operation. 

There would be no direct impact to DT designated critical habitat because the proposed Project is not located 
within designated critical habitat for DT. 

Project design features and avoidance measures, especially site fencing and a preconstruction DT clearance, will 
minimize potential direct impacts to DT as a result of MSP activities. While it is anticipated that there would be 
no or very few DT on the Plant Site, any DT found on the site during clearance surveys would remain in the 
population by being placed into viable DT habitat, immediately outside of the DT-proof fencing, but on MSLLC 
property. Because moving DTs from the Project Area would be considered take, this permit application seeks 
inclusion of this activity in the take authorization. Implementation of the impact avoidance and minimization 
measures, as well as the mitigation and compensation strategy outlined in Section 8, will reduce and fully mitigate 
the MSP’s direct impacts to DT. 

Indirect Impacts to Desert Tortoise 

Indirect impacts to DT that were assessed included the possibility of common raven predation associated with the 
installation of evaporation ponds and the introduction of new elevated perching sites (e.g., power line poles). The 
existing evaporation pond at the Harper Lake SEGS may serve as a raven subsidy, so the addition of identical 
subsidies for the MSP is not likely to result in a large increase in the raven population. Additionally, the addition 
of transmission line towers is not a new type of subsidy that is absent from the Project Area. The Project is likely 
to have a substantial net-benefit to DTs by removing common raven subsidies that currently exist due to 
agriculture (e.g., freshwater, rodents, rodents and rabbits killed during harvesting). In addition, the Applicant will 
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avoid and minimize potential impacts to DTs from ravens through implementing a raven monitoring and control 
plan and/or contributing to USFWS’s regional raven monitoring and management programs, as stipulated in 
Section 8. 

Indirect impacts to DT from potential deposition of sediment loads during heavy rain events and flooding 
downstream of the site, which could impact existing DT burrows outside of the Project Area, would be minimized 
by Project design (i.e., grading and compacting the entire footprint of the solar array, thereby reducing onsite 
erosion). Similarly, indirect impacts to DT habitat by changes in drainage patterns potentially altering offsite 
vegetation communities would be minimized by Project design. There is no designated critical habitat 
downstream of the Project that would be affected by altered flows. 

The Project Area will not create a further impediment to normal movements or gene flow. The small area in the 
eastern edge of the Alpha Site along Harper Dry Lake is characterized by halophytic vegetation and periodic 
inundation; therefore, it is likely not occupied DT habitat. There is ample uninterrupted, higher quality, occupied 
habitat south and west of the Project Area for movement and genetic flow to occur within the DWMAs and 
designated critical habitat. 

Implementation of the impact avoidance and minimization measures, as well as mitigation strategy, outlined in 
Section 8 will reduce and fully mitigate the MSP’s indirect impacts to DT. 

5.1.2 SWAINSON’S HAWK

Although SWHA nesting habitat was not observed in the Project Area in previous surveys, there may be SWHA 
nesting habitat within the vicinity of the Project Area. AECOM will be conducting focused surveys for SWHA 
nesting habitat in Spring 2010, which will confirm potential impacts to foraging habitat. At this time, this permit 
application assumes that the Project Area contains potential foraging habitat for SWHA. Mitigation and 
compensation for these impacts will be determined upon completion of the focused surveys and according to the 
State Fish and Game Staff Report Regarding Mitigation for Impacts to Swainson’s Hawks in the Central Valley of 
California developed by DFG (1994). See Section 8 below for a discussion of mitigation. 

Direct Impacts to Swainson’s Hawk Nesting and Foraging Habitat 

At this time, no direct impacts to SWHA nesting behavior or nesting habitat are anticipated. If SWHA are present 
and/or nesting on site or nesting occurs within 0.5 mile of the MSP, direct impacts could potentially result from 
removal of foraging habitat currently provided by the agricultural activity and abandoned fields. Based on habitat 
assessments, development of the Project Area could potentially result in direct permanent impacts to 
approximately 1,644 acres of suitable SWHA foraging habitat, which includes old agricultural fields, dry uplands, 
croplands, and cold desert shrub-steppe, generally with low vegetation, with adjacent ornamental and native trees. 
Although the Project Area is 1,765 acres, approximately 121 acres are considered developed or unsuitable for 
foraging habitat for SWHA. The impacts to SWHA have the potential to be significant only if the species nests 
within a 0.5-mile radius of the Project Area boundary. Surveys to verify the absence or presence of SWHA will be 
conducted in 2009 or 2010. However, implementation of the impact avoidance and minimization measures, as 
well as the mitigation strategy outlined in Section 8, will reduce and fully mitigate the MSP’s direct impacts to 
SWHA. 



AECOM  Mojave Solar, LLC 
CESA 2081 Permit Application 32 Mojave Solar Project 
08080191 MSP 2081  12/21/2009

Indirect Impacts to Swainson’s Hawk Nesting and Foraging Habitat 

If SWHA are present, indirect impacts could occur as a result of elevated noise and dust levels during 
construction and increased human activity, which may deter this species from using the area. Implementation of 
the impact avoidance and minimization measures, as well as the mitigation strategy outlined in Section 8, will 
reduce and fully mitigate the MSP’s indirect impacts to SWHA. 

5.1.3 MOHAVE GROUND SQUIRREL

The proposed Project would result in permanent loss of potential MGS habitat. Grading, fill, land conversion, and 
other construction disturbances could adversely affect MGSs utilizing affected habitat with allscale vegetation. 
Project construction activities in areas of potentially suitable habitat could result in direct disturbance and loss of 
individual MGSs. Table 4 above presents the temporary and permanent Impacts to potentially suitable MGS, 
which is coextensive with potentially suitable habitat for DT.  

Direct Impacts to Mohave Ground Squirrel 

Although the MGS habitat assessment concluded that the Project Area would not support a resident MGS 
population (see Appendix C), the presence of suitable habitat adjacent to the Project Area and one MGS 
documented on the southern border of the site in 2007 suggest that the species could occur as an infrequent 
visitor. Therefore, it is possible that Project construction and operation could result in incidental take of 
individuals due to vehicle strikes from construction activities or workers traveling to and from the MSP. 

Direct permanent impacts to MGS could potentially occur as a result of habitat loss due to Project construction. 
This would include impacts to 428.47 acres within the Project Area, made up mainly of fallow agricultural and 
disturbed areas with saltbush scrub regrowth dominated by allscale. Although these areas do not provide adequate 
food resources to support a resident MGS population, individual animals could occur on site as transients. 

The Project Area adjoins large areas of Mojave creosote bush scrub and desert saltbush scrub to the west, east, 
and south. These adjoining areas appear to be suitable habitat for MGS and might serve as a source of dispersing 
juveniles that could be temporarily present in saltbush regrowth vegetation. 

The Harper Lake area is surrounded by the MGS Conservation Area as designated in the West Mojave Plan 
(BLM 2005). However, an area more than 30 square miles, including the dry lake bed and surrounding private 
and public lands, was excluded from the MGS Conservation Area. All of the Project Area lies outside of the MGS 
Conservation Area. Implementation of the impact avoidance and minimization measures, as well as the mitigation 
strategy outlined in Section 8, will reduce and fully mitigate the MSP’s direct impacts to MGS. 

Indirect Impacts to Mohave Ground Squirrel 

Indirect impacts to MGS could occur from increased raptor and common raven predation associated with the 
installation of evaporation ponds in addition to elevated perching sites, as discussed above for DT. In addition, 
indirect impacts to MGS from potential deposition of sediment loads during heavy rain events could impact 
existing MGS habitat; however, these impacts would be minimized by Project design features (i.e., adequate 
drainage channels and compaction of the entire footprint of the solar array, thereby reducing onsite erosion). 
Similarly, indirect impacts to MGS habitat by potential changes in drainage patterns that result in alteration of 
offsite vegetation communities would be minimized by Project design features. In summary, implementation of 
                                                     
7 Please note that this is the same area of impact to DT and it is not additive.  
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the impact avoidance and minimization measures, as well as the mitigation strategy outlined in Section 8, will 
reduce and fully mitigate the MSP’s indirect impacts to MGS. 

5.2 EFFECT ON POPULATION VIABILITY OF COVERED SPECIES 

It is not anticipated that the MSP will have an adverse effect on the population viability of DT, SWHA, or MGS. 
The MSP footprint is located almost entirely within an area of the desert that has been impacted by anthropogenic 
disturbances for several decades. Conversely, there are large conservation areas for DT and MGS located west, 
south, and east of the Project Area. These include USFWS-designated DT Critical Habitat approximately 1 mile 
west, south, and east of the Project Area; MGS Conservation Area approximately 1 mile west, immediately south, 
and several miles east of the Project Area; the Superior-Cronese and Fremont-Kramer DWMAs immediately 
south and several miles east and west of the Project Area respectively; and a BLM designated Area of Critical 
Environmental Concern  located at the southwestern edge of Harper Dry Lake outside the northeastern boundary 
of the Project Area (see Figure 2). The presence of 1,000s of acres of undeveloped land adjacent to the MSP that 
are currently managed and protected by various regulatory agencies supports the conclusion that the MSP will not 
have an adverse effect on the population viability of DT, SWHA, or MGS. 

Based on survey data collected 2006 through 2009, DT do not use the proposed Project Area at even a fraction of 
the regularity or intensity as in adjacent areas (See Figures 4 and 5). The greater concentration of DT sign is 
located in areas where better quality habitat is located. Use of the Project Area as a wildlife movement corridor by 
DT is not likely because 1) the Project Area has not had available habitat for DT movement for many decades; 2) 
there is abundant suitable habitat available outside of the Project Area; and 3) the location of the Project next to a 
dry lake and otherwise surrounded by intact habitat would not block movement of genes and DT within the 
population, even if it were currently usable habitat. Not surprisingly, survey data do not suggest that DT have 
been utilizing the area north of the proposed Project Area (and east of existing SEGS) or on Harper Dry Lake; 
therefore, construction and operation of the MSP would not produce conditions (such as partitioning what was 
once contiguous suitable DT habitat) that would disrupt gene flow. 

Adverse effects on population viability of SWHA are not anticipated since this species has not been historically 
observed within 40 miles of Harper Dry Lake. According to the CNDDB, the most recent recorded observation of 
this species was in 2005, near an agricultural field 12 miles southwest of Edwards Air Force Base and 11 miles 
northeast of Lancaster, California. Although one SWHA and a SWHA pair were observed during Project surveys, 
these were likely incidences of migration, as radio telemetry studies on this species have recently shown that 
common migratory patterns result in SWHA breeding in the Central Valley and overwintering in Mexico and 
Columbia (DFG 2005).  

Only one MGS observation occurred during Project surveys and the individual was observed just inside the 
Project boundary and near the active agricultural field (alfalfa). As with DT, there is a great abundance of suitable 
MGS habitat surrounding the Project Area that is contiguous and largely undeveloped, thereby providing breeding 
grounds and abundant habitat for MGS.  
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6. IMPACTS OF PROPOSED TAKE 

14 CFR § 783.2(a)(6): An analysis of the impacts of the proposed taking on the species. 

The Project could result in potential adverse effects to DT and MGS through loss of potentially suitable habitat, 
and possible SWHA through loss of potential nesting and foraging habitat, although this will be confirmed 
subsequent to focused surveys to be conducted in Spring 2010 (Table 5). Other potential adverse effect could 
result through construction-related impacts; however, avoidance and minimization measures described in Section 
8 will minimize the potential for take.  

Table 5 
Summary of Project Impacts on State-Listed Species Habitat 

Habitat Temporary Impacts Permanent Impacts Potential for Take of Individuals 

Desert Tortoise 
Potential DT 
Habitat 

0.0 acres 428.4 acres8 Potential for take of individuals may occur during 
construction and operation due to vehicle strikes, or 
inadvertent killing or trapping from use of equipment. 
Capture of individuals may occur during exclusion from the 
Project Area.  

Swainson’s Hawk 
Potential 
Nesting 
Habitat 

No active nests were identified on site. 
Active nests within the vicinity will be 
determined subsequent to focused surveys to 
be conducted in Spring 2010. 

To be determined 

Potential 
Foraging 
Habitat 

Existing abandoned/active disturbed 
agricultural fields (areas mapped as 
developed excluded) could be considered 
suitable foraging habitat; potential acreage 
will be determined subsequent to focused 
surveys in Spring 2010. 

N/A 

Mohave Ground Squirrel 
Potential 
MGS Habitat 

0.0 acres 428.4 acres Potential for take of individuals may occur during 
construction and operation due to vehicle strikes, or 
inadvertent killing or trapping from use of equipment.  

Source: Data compiled by EDAW in 2009. 

6.1 DESERT TORTOISE 

The proposed Project Area has had very little value for DT population persistence or recovery for several decades 
because it has been heavily disturbed through a long period of use for agriculture and livestock production. Areas 
with saltbush scrub regrowth and creosote bush scrub have been identified as potentially suitable habitat for DT. 
Creosote bush scrub exists within the proposed Project Area; however, only temporary impacts would occur to 
this area during connection of the MSP to the Kramer-Coolwater transmission lines (i.e., creosote shrubs would 

                                                     
8 Note that the impact area to DT and MGS is the same area and the acreage is not additive.  
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be avoided and no trees, shrubs, or plants would be removed). Saltbush scrub regrowth would be permanently 
impacted to construct the MSP. Within the proposed Project Area, saltbush scrub regrowth covers an area of 
428.4 acres and varies in cover from sparse (less than 5 percent cover) to moderately dense (greater than 50 
percent cover). Much of the saltbush scrub regrowth is unlike the desert saltbush scrub areas in “undisturbed” 
habitat in that it does not exhibit nearly the same number or diversity of native annual plants in its understory. 
Furthermore, much of the saltbush scrub regrowth within the proposed Project Area grows on soils that are more 
compacted than in habitat seen exterior to the Project boundary. 

While it is anticipated that there would be no or very few DT on the Plant Site, any DT found on the site during 
clearance surveys would remain in the population by being placed into viable DT habitat, outside of the DT-proof 
fencing, but on Project property. Implementation of avoidance and minimization measures described below under 
“Conservation Measures and Mitigation” would avoid and minimize potential for direct take of DT during 
construction and operation (including potential for vehicle strikes). In addition, mitigation will be implemented as 
described in Section 8. Thus, the potential level of take is anticipated to be small. Although the proposed Project 
will impact DT habitat, the potential level of direct take resulting from this impact is anticipated to be small and 
unlikely to have an overall, long-term adverse impact on DT within the Project vicinity or on the species as a 
whole.

6.2 SWAINSON’S HAWK 

Although the proposed Project Area is composed of several agricultural fields that have small stands of mature 
trees, as well as solitary trees; the ideal habitat for SWHA foraging and nesting is not present. Ideal foraging 
habitat that this species typically uses includes native grasslands and various types of agricultural fields, and ideal 
nesting habitat includes stands of trees near or within agricultural fields, as well as mature trees within riparian 
habitat (DFG 2005). Salt cedar (Tamarix sp.) has been planted in an estimated 15 acres of developed land. These 
areas contain cottonwoods and other trees that may provide nesting habitat to SWHA, although no SWHA nests 
were observed in previous biological surveys. AECOM will be conducting focused SWHA surveys in spring 2010 
to further determine potential nesting and foraging habitat in the vicinity and to determine potential impacts.  

Implementation of avoidance and minimization measures described below under “Conservation Measures and 
Mitigation” would avoid and minimize potential for direct take of SWHA during construction. In addition, 
mitigation will be implemented according to the State Fish and Game Staff Report Regarding Mitigation for 
Impacts to Swainson’s Hawks in the Central Valley of California developed by DFG (1994) to fully mitigate the 
removal of potentially suitable foraging habitat. At this time, the potential level of take is anticipated to be small 
or negligible because there were no active nests detected during previous surveys. Although the proposed Project 
may impact potential foraging habitat, the potential level of direct take resulting from this impact is anticipated to 
be small and unlikely to have an overall, long-term adverse impact on the breeding populations of SWHA that 
may be within the Project vicinity, or on the species as a whole.  

6.3 MOHAVE GROUND SQUIRREL 

MGS was originally listed by the State as rare in 1971 and then reclassified as threatened by the State in 1984. In 
spite of its protected status, very little is known of its population status, habitat extent, and needs. This can be 
attributed to the behavioral and demographic aspects of the species, which is inactive throughout much of the 
year; in addition, abundance and duration of surface activity varies from year to year. In many areas within its 
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historic range, there are no recent records. MGS is known to occupy portions of Inyo, Kern, Los Angeles, and San 
Bernardino counties in the western Mojave Desert. The species ranges from near Palmdale on the southwest to 
Lucerne Valley on the southeast, and Olancha on the northwest to the Avawatz Mountains on the northeast. MGS 
is threatened by loss of habitat and degradation of habitat due to urban, suburban, and rural development, 
agriculture, military activities, energy development, livestock grazing, and off-highway vehicle use. 

Although the MGS habitat assessment concluded that the Project Area would not support a resident MGS 
population (see Appendix C, Attachment 12), the presence of suitable habitat adjacent to the Project Area and 
one MGS documented on the southern border of the site in 2007 suggest that the species could occur as an 
infrequent visitor. Therefore, it is possible that Project construction and operation could result in incidental take of 
individuals due to vehicle strikes from construction activities or workers traveling to and from the MSP. 
Nevertheless, the MSP will actually result in positive indirect impacts to regional MGS populations. Removal of 
raven subsidies that currently exist due to agriculture (e.g., freshwater, rodents, rodents and rabbits killed during 
harvesting) and implementation of a Raven Management Plan should reduce raven predation in the area, 
providing a beneficial impact. In addition, the conversion of agricultural lands to a solar installation would reduce 
the likelihood that dispersing MGS would be attracted to very low-quality habitat that is incapable of supporting 
permanent populations.  

Overall, implementation of avoidance and minimization measures described below under “Conservation 
Measures and Mitigation” would avoid and minimize potential for direct take of MGS during construction. In 
addition, mitigation will be implemented according to Section 8. Thus, the potential level of take is anticipated to 
be small. Although the proposed Project will impact MGS habitat, the potential level of direct take resulting from 
this impact is anticipated to be small and unlikely to have an overall, long-term adverse impact on MGS within 
the Project vicinity or on the species as a whole. 

7. POTENTIAL TO JEOPARDIZE CONTINUED EXISTENCE 

14 CFR § 783.2(a)(7): An analysis of whether issuance of the incidental take permit would jeopardize the 
continued existence of a species. This analysis shall include consideration of the species’ capability to 
survive and reproduce, and any adverse impacts of the taking on those abilities in light of (A) known 
population trends; (B) known threats to the species; and (C) reasonably foreseeable impacts on the species 
from other related projects and activities. 

As discussed above, avoidance and minimization measures would reduce potential for direct take of DT, SWHA, 
and MGS. Therefore, very few individuals, if any, are likely to be taken, and take of these individuals would not 
have an overall effect on the species. Minimal amount of take could result from direct vehicle strikes and direct 
loss of approximately 428.4 acres of DT and MGS habitat, of which only 0.63 acre is undisturbed saltbush scrub 
habitat. Nevertheless, the lack of quality DT and MGS habitat on most of the Project Area, implementation of 
Project avoidance and minimization measures such as site fencing and a preconstruction DT and MGS clearance, 
a raven control program, and mitigation of loss of DT and MGS habitat strongly supports the conclusion that the 
authorization of take for the Project will neither jeopardize the continued existence of the DT or MGS nor cause 
significant impacts to the local population. Although preliminary habitat assessments concluded that the Project 
Area lacks potential nesting habitat for SWHA, this will be confirmed during protocol surveys conducted in 
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spring 2010. Nevertheless, implementation of appropriate avoidance and minimization measures for nesting birds 
and proposed mitigation for loss of potential SWHA foraging habitat pursuant to DFG guidelines strongly 
supports the conclusion that the authorization of take for the Project will neither jeopardize the continued 
existence of SWHA nor cause significant impacts to potential local individuals or populations. Thus, the level of 
potential take associated with issuance of an incidental take permit for the proposed Project would not jeopardize 
the continued existence of any of the species addressed in this permit application. 

8. CONSERVATION MEASURES AND MITIGATION 

14 CFR § 783.2(a)(8): Proposed measures to minimize and fully mitigate the impacts of the proposed 
taking. 

The general measures and species-specific measures described below would be implemented to avoid, minimize, 
and fully mitigate take that could result from implementation of the proposed Project. Avoidance and 
minimization measures for temporary indirect impacts to habitat of special-status wildlife species will be achieved 
through onsite monitoring of construction activities in areas with the potential to support these species. 

8.1 GENERAL AVOIDANCE AND MINIMIZATION MEASURES 

The following is a list of general impact avoidance and minimization measures that would apply to all Project 
activities during construction and operation. These measures are standard practices designed to minimize and 
avoid environmental degradation. MSLLC will ensure implementation of these measures to avoid and minimize 
impacts to the greatest extent feasible. These measures include the following: 

BIO-1: The construction contractor(s)/crew(s) and all MSP staff will be informed about the biological 
constraints of the Project. All construction personnel and facilities staff who work on the MSP will attend 
an education program, developed and presented by a Project biologist prior to the commencement of 
construction activity. This Worker Environmental Awareness Program (WEAP) will be included in the 
Biological Resources Mitigation and Implementation Program (BRMIMP). The construction crews and 
contractor(s) will be responsible for unauthorized impacts from construction activities to sensitive 
biological resources that are outside the areas defined as subject to impacts by CEC and other agencies 
who must issue approvals for the Project. 

BIO-2: A Project Authorized Biologist (AB) and alternate ABs will be appointed to oversee compliance 
with the protection measures for the DT and other special-status species. The AB will be approved by 
USFWS and DFG. The Project AB will serve as the CEC Designated Biologist, approved by the CEC 
Compliance Project Manager. An Environmental Compliance Manager (ECM) will be assigned to the 
MSP who will be an onsite staff member of the Project. The ECM is responsible for facilitating 
implementation of the environmental conditions of the Project. The contact information for the AB, 
alternate AB, and ECM will be incorporated into the MSP BRMIMP. 

BIO-3: The anticipated impact zones, including staging areas, equipment access, and disposal or 
temporary placement of spoils, will be delineated with stakes and flagging prior to construction to avoid 
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natural resources where possible. Construction-related activities outside of the impact zone will be 
avoided. 

BIO-4: BMPs will be employed to prevent loss of habitat due to erosion caused by Project-related 
impacts (i.e., grading or clearing for new roads). All detected erosion will be remedied within 2 days of 
discovery. 

BIO-5: All vehicles and equipment will be in proper working condition to ensure that there is no potential 
for fugitive emissions of motor oil, antifreeze, hydraulic fluid, grease, or other hazardous materials. The 
AB and biological monitor (BM) will be informed of any hazardous spills within 24 hours. Hazardous 
spills will be immediately cleaned up and the contaminated soil will be properly disposed of at a licensed 
facility. 

BIO-6: Fueling of equipment will take place at designated locations, not within or adjacent to drainages 
or native desert habitats. Contractor equipment will be checked for leaks prior to operation and repaired 
as necessary. 

BIO-7: Construction activity will be monitored by a qualified biologist to ensure compliance with 
avoidance and minimization measures. 

BIO-8: Intentional killing or collection of either plant or wildlife species, including listed species, will be 
prohibited. The AB, BM, and agency representatives will be notified of any such occurrences within 24 
hours. 

BIO-9:  Maintenance vehicular traffic outside the fenced power plant will only occur on the transmission 
line right-of-way. Vehicles passing or turning around will do so within the planned impact area or in 
previously disturbed areas. 

BIO-10: A monitoring plan will be created to comprehensively describe avoidance, minimization, and 
mitigation measures; document their implementation; and monitor their effectiveness. 

BIO-11: An exotic weed management and monitoring program will be developed to avoid the 
introduction and spread of exotic plant species. This program will be submitted to USFWS, DFG, and 
CEC for approval.  

8.2 DESERT TORTOISE 

8.2.1 AVOIDANCE AND MINIMIZATION MEASURES

Avoidance and minimization measures for the DT9 would include the following: 

DT-1: Prior to the onset of construction, the entire Project Area will be fenced with a permanent DT 
exclusion fence per USFWS requirements to keep DTs in habitat adjacent to the MSP from entering 
during construction and operations phases. The fencing type will be 1- by 2-inch vertical mesh galvanized 
fence material, extending at least 2 feet above the ground and buried at least 1 foot. Where burial is 
impossible, the mesh will be bent at a right angle toward the outside of the fence and covered with dirt, 
rocks, or gravel to prevent the DT from digging under the fence. Tortoise-proof gates will be established 

                                                     
9 Many of these measures also apply to the Mohave ground squirrel, as indicated by the inclusion of MGS, where applicable, 
in the measures.  
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at all site entry points. Any utility corridors and tower locations will be temporarily fenced to prevent DT 
entry during construction. Temporary fencing will follow guidelines for permanent fencing and 
supporting stakes will be sufficiently spaced to maintain fence integrity. All fence construction will be 
monitored by qualified biologists to ensure that no DTs are harmed. Following installation, the fencing 
will be inspected monthly and during all major rainfall events. Any damage to the fencing will be repaired 
immediately.

DT-2: A clearance survey for DTs will be conducted in all areas with shrub cover. A minimum of two  
clearance passes must be completed and these must coincide with heightened DT activity from late March 
through May and during October. This will maximize the probability of finding all DTs. Once the site is 
deemed free of DTs after two consecutive clearance passes, then heavy equipment will be allowed to 
enter the site to perform construction activities. Concurrent with these surveys, biologists will survey for 
MGS. If MGS are found, they will be allowed to escape through the exclusion fencing surrounding the 
Project Area and will be observed until they have been confirmed to have exited the Project Area.  

DT-3: During clearance surveys, it is anticipated that no, or very few, DTs will be found. It is further 
anticipated that if any DTs are observed within the Project Area during clearance surveys, these animals 
would be near the Project Area boundary, adjacent to documented DT activity. Because of the highly 
degraded habitat and/or undesirable biotic and abiotic features existing on the Project Area boundary, 
these areas probably would comprise only a small part of any observed DT’s home range, with the 
majority of the range outside the Project Area boundary. As such, by moving a DT outside the Project 
Area boundary, the MSP would be maintaining the DT within its home range, not translocating it. The 
DT would merely be excluded from undesirable portions of its home range; there would be no effect on 
the population. 

DTs excluded from the Project Area will be moved immediately outside of exclusion fencing from the 
point of capture onto land owned by MSLLC. It is anticipated that DTs moved to these offsite adjacent 
areas would immediately seek a familiar burrow in which to reside. DTs will be moved using techniques 
approved by USFWS and DFG. MGS will be allowed to move outside of the exclusion fencing on their 
own and will not be relocated. However, if an MGS is observed and does not move outside of the Project 
Area within a reasonable time, DFG may be contacted to determine if relocation is appropriate.  

DTs will be moved only when ground temperatures are sufficiently below 108°F and air temperatures are 
below 90°F so that a DT can locate a known burrow before lethal temperature thresholds are met. DTs 
may be moved during seasons when daily ambient temperatures exceed lethal levels, but only late in the 
day when ground temperatures fall below 108°F and air temperatures fall below 90°F. These DTs will be 
temporarily monitored to ensure that their behaviors resulting from movement do not affect their survival. 

A plan will be prepared to accommodate other circumstances that involve moving a DT, including during 
Project operation.  

DT-4: Following site clearance, a report will be prepared by the AB to document the clearance surveys, 
the capture and release locations of all DTs and MGSs found, post-release monitoring, individual DT 
data, and other relevant data. This report will be submitted to USFWS and DFG following site clearance. 

DT-5: In the unlikely event that a DT is found on the site during Project operation, the DT will be 
captured; contained in a clean, escape-proof box; and temporarily maintained in a cool, quiet, safe 
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location until the AB arrives to remove it from the site (no more than 1 day). The capture location will be 
recorded. If ambient temperatures exceed lethal levels, the AB will confer with DFG and USFWS 
representatives prior to moving the DT outside the DT exclusion fence. Any DT moved will be monitored 
to ensure its safety. 

DT-6: An AB and alternate AB will be appointed to oversee compliance with the protection measures for 
the DT and other species. The AB will be authorized by USFWS and DFG to approve of biological 
monitors. The AB or alternate ABs will be on site during fencing, clearance, and construction activities 
on the transmission line. The AB or approved biological monitors will have the right to halt all activities 
in violation of DT protection measures that could cause harm to a DT. Work will proceed only after 
hazards to the DT are removed and the species is no longer at risk, or the individual has been moved from 
harm’s way by the AB or approved biological monitors. The AB or approved biological monitors will 
have in their possession a copy of all the compliance measures while work is being conducted on site. 

DT-7: The proponent will submit the names and statement of qualifications of the proposed AB and 
alternate ABs to USFWS, DFG, and CEC for review and approval at least 30 days prior to initiation of 
any DT handling, clearance, and preactivity surveys. Project activities will not begin until the ABs are 
approved by the aforementioned agencies. Only ABs or their approved biological monitors will be 
allowed to handle and move DTs when necessary.  

DT-8: The AB will be responsible for verifying that awareness training, surveys, compliance monitoring, 
and reporting are conducted as identified in the Project license. 

DT-9: Outside the Project boundaries, personnel will use established roadways (paved or unpaved) for 
traveling to and from the Project Area, including for transmission line construction. Cross-country vehicle 
and equipment use outside designated work areas will be prohibited. To minimize the likelihood for 
vehicle strikes of DTs on the Project and on Harper Lake Road, a speed limit of 25 mph on paved roads 
and 15 mph on unpaved roads will be established for travel. 

DT-10: A trash abatement program will be established. Trash and food items will be contained in closed 
containers and removed daily to reduce the attractiveness to opportunistic predators such as common 
ravens, coyotes, and feral dogs. 

DT-11: Workers will be prohibited from bringing pets and firearms to the site. 

DT-12: All equipment will be stored inside areas fenced and cleared of DTs and MGSs. Since all 
construction activities will occur within fenced areas that have been cleared of DTs and MGSs, there is 
little chance that parking will be necessary outside of fenced areas. In the event that vehicles or 
construction equipment are parked for longer than 2 minutes in unfenced DT or MGS habitat, the ground 
under the vehicle will be inspected for the presence of DT or MGS before the vehicle or piece of 
equipment is moved. If a DT or MGS is observed, it will be left to move on its own. If it does not move 
within 15 minutes, the AB or approved biological monitors will remove the animal to a safe location and 
monitor it. 

DT-13: For emergency response situations, the AB will notify USFWS, DFG, and CEC within 24 hours. 
As a part of this response, USFWS, DFG, and CEC may require additional measures to protect DT and 
MGS. During any responses related to human health, fire, hazardous waste, or repairs requiring off-road 
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vehicle and equipment use, USFWS, DFG, and CEC may also require measures to recover damaged 
habitat.

DT-14: Water will be applied to the construction right-of-way, dirt roads, trenches, spoil piles, and other 
areas where ground disturbance has taken place to minimize dust emissions and topsoil erosion. During 
the DT active season, an approved BM will patrol these areas to search for DTs ahead of the water truck 
and ensure that water does not puddle for long periods of time and attract DTs, common ravens, and other 
wildlife to the site. The approved BM will also search for MGSs during these patrols.  

DT-15: Upon locating a dead or injured DT or MGS, the AB will make initial notification to the nearest 
USFWS and DFG Field Offices within 24 hours of its finding. The notification must be made by 
telephone and in writing. The report will include the date and time of the finding or incident (if known), 
location of the carcass, a photograph, cause of death (if known), and other pertinent information. 
Tortoises fatally injured as a result of Project-related activities will be submitted for necropsy to USFWS 
or DFG as outlined in Salvaging Injured, Recently Dead, Ill, and Dying Wild, Free-Roaming Desert 
Tortoises (Gopherus agassizii) (Berry 2003). Tortoises with fewer major injuries will be transported to a 
nearby qualified veterinarian for treatment at the expense of the proponent. If an injured animal recovers, 
USFWS or DFG will be contacted for final disposition of the animal. 

DT-16: On a monthly basis until construction is completed, the AB will prepare a brief report for DFG, 
USFWS, and CEC documenting the effectiveness and practicality of the protection measures that are in 
place and making recommendations for modifying the measures to enhance species protection, as needed. 
The report will also provide information on the overall biological resources-related activities conducted, 
including the worker awareness training, clearance/preactivity surveys, monitoring activities, and any 
observed DTs including injuries and fatalities. 

DT-17: MSLLC is supportive of contributing to USFWS’s regional raven monitoring and control 
program in lieu of creating a new comprehensive onsite monitoring control program. The details of the 
funding mechanism and monitoring will be coordinated with USFWS, DFG, and CEC prior to initiation 
of the Project. A much-reduced raven monitoring and control program will be developed for the MSP and 
approved by USFWS, DFG, and CEC.  

DT-18: Common Raven Monitoring, Management, and Control Plan 

A Common Raven Monitoring, Management, and Control Plan (Raven Control Plan) will be developed to 
address the potential for Project-related raven increases and/or impacts to local wildlife, including DT and 
MGS. The Raven Control Plan will clearly identify Project-specific activities or features, referred to as 
conditions of concern, that have the potential to attract ravens to the Project Area, such as those that 
would create food or water subsidies, as well as perch, roost, or nest sites. In addition, the Raven Control 
Plan will establish management strategies and provide Project-specific control measures to ensure that the 
construction, operation, maintenance, and decommissioning activities associated with the MSP do not 
increase the presence of ravens within the Project Area.  

As part of the Raven Control Plan, qualitative and quantitative monitoring activities will be performed to 
evaluate the effectiveness of the project design features (PDFs), as well as the other raven management 
and control measures implemented for the MSP. This raven monitoring program will be based on 
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observations and performed during both the construction and operation phases of the MSP in an effort to 
record and evaluate any changes in raven activity and populations.  

Monitoring will be performed by the ECM at least weekly during construction. Monitoring would also 
occur every other week for the first 5 years of operation, then every other week for at least 1 out of every 
5 years into perpetuity, unless results indicate more frequent or less frequent monitoring is necessary 
following completion of the first 5 years of Project operation. The qualitative data derived from the 
monitoring efforts will be used to assess the effectiveness of the established PDFs and to determine if 
additional management or control measures are necessary to deter ravens from the Project Area.  

During construction and the first year of operation of the MSP, monthly monitoring reports will be 
prepared by the ECM and submitted to MSLLC and the AB for review. MSLLC will then forward the 
reports to CEC, USFWS, and DFG. These reports will provide a summary of all monitoring activities 
occurring within the Project Area and describe any noted raven activity and/or any observations reported 
by MSP operations staff. After the first year of operation, monitoring data will continue to be provided 
monthly. In addition to the monthly data submittals, an annual report will be prepared and submitted to 
summarize the overall monitoring results, evaluate the effectiveness (success or failure) of PDFs, and 
make recommendations for modification of PDFs or implementation of control measures if needed. 
Results of the monitoring efforts will be used to assess the overall impacts the MSP and specific Project 
components, such as evaporation ponds, have on raven activities (e.g., presence or type of activity). 

If monitoring results reveal that raven activities have increased within the Project Area as a result of the 
MSP, modifications to the PDFs and/or other control measures through adaptive management may be 
necessary. For example, if the results of the biweekly raven monitoring events suggest that current PDFs 
are ineffective at controlling raven occurrences in the Project Area, adaptive management strategies 
would be necessary.  

Any identified adaptive management measures will be discussed by MSLLC, CEC, USFWS, and DFG 
before any decisions are made to incorporate them into the MSP. Adaptive management measures may 
include modifications to PDFs, monitoring strategies, or implementation of additional control measures. 
Key examples would be 1) modifications to the monitoring program survey frequency, including increase 
or reduction of the monitoring frequency and survey points; 2) removal or enhancement of a PDF or 
management measure if it is not working; or 3) incorporating a defined control measure that would not 
otherwise be implemented, such as hazing or lethal removal. 

8.2.2 MITIGATION FOR UNAVOIDABLE ADVERSE EFFECTS

Based on the 428.4 acres of potential DT and MGS habitat within the Project Area (see Table 6), there are 
anticipated mitigation requirements for the Project’s permanent impacts to habitats occupied, or presumed 
occupied, by special-status wildlife species (DT and MGS). Mitigation for permanent impacts to these species is 
generally provided by acquiring and conserving an in-kind habitat of equal or greater value than the habitat 
impacted. Compensation ratios for DT and MGS were determined in consultation with Tonya Moore with DFG 
and are detailed in Table 6. Additional mitigation may be required for SWHA, as described below, based on the 
findings of focused surveys to be conducted in spring 2010.  

A compensation ratio of 0.5:1 for disturbed DT habitat was based on the following principles: 
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1. Although the Project is situated among areas identified as important for recovery and management of the 
DT (DWMAs and federally designated critical habitat), the area occupied and immediately surrounded by 
the Project was excluded by those same resource agencies for DT recovery and management based on the 
standards used to designate the DWMAs and critical habitat.  

Table 6 
Proposed Mitigation for Impacts to Potential Habitat for  

Special-Status Wildlife Species 

Habitat Total Impact (acres)1 Mitigation Ratio 
Total Mitigation 

(acres)
Undisturbed desert saltbush scrub 0.63  5:1 3.15  
Disturbed desert saltbush scrub 1.2 2:1 2.4 
Disturbed desert saltbush-regrowth 223.7 0.5:1 111.85 
Fallow agricultural saltbush-regrowth 202.9 0:1 0 

Total Mitigation Acreage 117.42

Source: EDAW 2009   
1 The total impact reflects those suitable habitat areas (for DT and MGS) within the Project boundary, which assumes 
direct, permanent impacts within the limits of the boundary.  
2 MSLLC assumes that the mitigation parcel selected to mitigate impacts to DT and MGS would provide 
habitat for all three covered species, such that the greatest mitigation acreage (117.4 acres) would suffice for all 
three covered species. Although compensation ratios for potential impacts to SWHA is to be determined subsequent 
to surveys conducted in 2010, the Compensation Lands is assumed to be applicable for compensation of SWHA 
impacts.  

2. The Project Area is an island of mostly agricultural uses that was farmed for several decades and is still 
partially farmed. At present, there are two solar energy generating projects operating immediately north of 
and adjacent to the Project (Harper Lake SEGS). All of the vegetation that would lost as a result of the 
Project is highly fragmented by broad expanses of nonhabitat (the center-pivot fields), residences, 
developments, and roads, and/or is regrowth over old farming operations. Therefore, while there is a loss 
of 428.4 acres of habitable vegetation cover, the quality of this cover for use by DTs is so marginal that it 
likely does not support DT and would not aid species recovery or maintenance.  

3. Surveys in 2006, 2007, 2008, and 2009 found almost no current use of the 428.4 acres potentially 
impacted (See Figures 4 and 5): 

Western Portion of Alpha Site – Only one DT sign was observed in 2008 – a partial carcass was 
found in the far southwestern corner at the Project’s border. No scat, DTs, or burrows were observed 
in this area in all other survey years.  

Far Eastern Portion of Alpha Site – One DT was observed in 2006 only. One full carcass of an 
immature DT, recently dead, and three other groups of carcass parts were found in 2008, but no 
burrows or scat that would suggest current occupation. Two of these carcasses were found again in 
2009.  

Beta Site and Middle Portion of Alpha Site – No evidence of current use was found in the center-
pivot corners or regrown parking area in the middle portion of the Alpha Site during all survey years. 
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A carcass was found in the center-pivot in 2007 and another carcass near the northern border of the 
Alpha Site in 2009. One old (white) scat was found in 2009 approximately 650 feet from the southern 
border of the Beta Site, indicating that a DT walked onto the barren, abandoned agricultural field 
within the last several years. Nine shell fragment groups were also found in 2009, at least seven of 
which were only one to several fragments. Several showed broken bones, suggesting depredation or 
scavenging. Eight were estimated to be at least 4 years old. This accumulation of data, without 
corroborating evidence of occupation of these areas, suggests that most of these carcasses or carcass 
parts were transported by predators or, in a couple of cases, were DTs that entered the field during 
previous farming operations and were killed. 

Southern Edge of Beta Site Located in Superior-Cronese Desert Wildlife Management Area – A very 
small portion of the Superior-Cronese DWMA is within the Project Area; however, it is not 
considered for mitigation since there will not be permanent impacts to this area as it will only be used 
temporarily during the process of connecting the MSP to the existing Kramer-Coolwater 230-kV 
transmission lines. No DT observations or other DT sign were found within this small area during all 
survey years, although DT sign was found immediately south, outside of the Project Area.  

4. Increases in ravens would not be expected due solely to the Project because the Project adds no raven 
subsidies that are not already present (e.g., trees [nesting and roosting sites], evaporation ponds, perches); 
however, a small incremental increase may be possible due to the additional water. 

5. The Project does not block movement of animals within the population for purposes of genetic dispersal 
(i.e., a corridor). The small area in the far eastern portion of the Alpha Site is characterized by halophytic 
vegetation and periodic inundation; it is not DT habitat. There is ample open space south and west of the 
Project Area for movement and genetic flow to occur. 

Positive Benefits to Desert Tortoise 

1. The Project removes the mortality sink represented by the scenario of agriculture adjacent to native, 
occupied DT habitat. On a few projects, DTs have been observed drinking from pools created by leaky 
irrigation pipes along the edges of crops and also to forage along the edges of crops, especially alfalfa. 
Despite several 100 percent surveys in fields on which crops are actively growing, no DT burrows have 
been observed in the crop fields (Becky Jones, DFG, pers. comm. to Alice Karl), so it is assumed that 
those DTs entering the crop field edges to forage and drink actually reside in the adjacent native habitat.

a)  During typical mowing or ground preparation, many animals are killed or injured. DTs entering the 
fields to forage or drink would also be subject to this hazard. As such, agriculture should be viewed 
as an attractive nuisance. The Project will remove this attractive nuisance. 

b)  Removal of subsidies for ravens (leaky irrigation pipes, food) will reduce raven populations on and 
adjacent to the Project. Many animals (rodents, birds, and others) injured or killed by farming 
operations (e.g., mowing and ground preparation) are commonly scavenged by hawks and ravens, 
which monitor mowing and tilling operations (Alice Karl, pers. obs.). Removal of agriculture from 
this area would remove significant agriculturally based food for ravens, as well as water sources 
associated with irrigation. 

c)  Removal of other DT predators (dogs and feral cats) associated with farm residences would be 
positive for DT. 
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In summary, removal of agriculture would benefit DTs, including those in the surrounding habitats that have been 
identified by the resource agencies as important conservation areas. 

8.3 SWAINSON’S HAWK 

8.3.1 AVOIDANCE AND MINIMIZATION MEASURES

Avoidance and minimization measures for the SWHA would include the following: 

SWHA-1: A nesting season survey of the Project site and a surrounding 0.5-mile buffer will be 
conducted, per the recommended DFG survey methodology for the species, prior to construction (DFG 
2000). 

SWHA-2: If active nesting is documented within a 0.5-mile radius of the Project Area during the surveys, 
MSLLC will coordinate with DFG to develop additional conservation measures, such as nest monitoring 
during construction. 

SWHA-3: If nesting is documented within a 0.5-mile radius of the Project Area, MSLLC will coordinate 
with DFG to determine adequate mitigation for the loss of SWHA foraging habitat. Current DFG 
guidance on mitigation for impacts to SWHA foraging habitat exists for sites within the Central Valley 
and would be used for informational purposes in devising appropriate mitigation for the MSP, if 
necessary. 

Additional avoidance and minimization measures for all avian species would be applicable to SWHA and would 
include the following: 

AVIAN-2: Evaporation Pond Monitoring Program. The MSP will include a monitoring program that 
incorporates monitoring of bird populations at the evaporation ponds and monitoring water quality in the 
ponds for sodium. The monitoring program will consider the following factors: selenium concentrations 
and total dissolved solids (TDS) in evaporation pond water; pond water levels and temperature; bird 
species utilizing the ponds; type of bird use, extent, and seasonal patterns; and nesting activities at the 
ponds. 

If significant adverse effects to birds are observed during the evaporation pond monitoring, and those 
effects are determined to be the result of selenium or salt toxicity (by necropsy of deceased birds), 
additional monitoring may be needed to further assess impacts to bird species. This may include testing 
for selenium concentrations in invertebrate populations and in avian eggs collected at the site, and 
collection of additional water quality samples, analyzed for selenium or TDS. 

A detailed evaporation pond monitoring plan will be prepared for the MSP and submitted for agency 
review and approval prior to construction. The key components of the monitoring program for the MSP 
are summarized below. 

Avian monitoring at the evaporation ponds will be conducted by the MSP AB twice monthly, for 1 full 
day each time, for the first 2 years of Project operation. The MSP ECM will continue monitoring after the 
first 2 years, under the direction of the MSP Designated Biologist (also referred to as AB), at least twice a 
month for the life of the Project. This latter monitoring will include one or more visits to the pond each 
monitoring day. The monitors (biologist or ECM) will identify bird species and/or functional groups 
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(e.g., waterfowl, waders, shorebirds, upland shorebirds) utilizing the ponds, record the behavior of the 
birds (e.g., feeding, swimming, wading, nesting), and note any mortalities or physical infirmities (e.g., 
birth defects or reduced growth) associated with any bird observed on or adjacent to the evaporation 
ponds. During any time, if a dead bird is observed and can be safely retrieved from the evaporation ponds, 
and if there is no obvious cause of death, then it will be collected by the biologist or ECM and sent to a 
qualified laboratory to determine if the mortality was directly related to salt toxicosis or encrustation. 
Documented mortality resulting from salt toxicosis or encrustation will result in corrective measures 
implemented in coordination with the agencies.  

Water quality in the evaporation ponds will be monitored quarterly for selenium and sodium with 
sampling conducted by the ECM or MSP-designated individual trained in water-quality sampling and 
sample handling. Individual water samples will be taken from each pond. Should bird mortality occur, an 
additional water grab sample will be collected from the ponds for analysis at the time of discovery. 
Because water quality is difficult to tie directly to ecological risk by implementation of numeric 
standards, TDS concentrations will not trigger remedial action; however, the data will be collected to 
assess potential long-term correlations between water quality, as well as the pond water level, pond 
salinity, and temperature data discussed below, and bird behaviors and mortality, if any. 

Each actively used evaporation pond will be outfitted with a level gauge for daily water-level 
measurements, a hydrometer for daily salinity measurements, and a direct reading thermometer with the 
temperature data recorded at least diurnally. If the average overnight water temperature in the active 
evaporation ponds is at or below 39°F, the ECM will conduct a visual survey of the ponds immediately 
the following morning. If the ECM observes evidence of recent substantive increases in salt 
crystallization anywhere within the pond (e.g., at or near the waterline) during inspections, or if water 
levels in any of the ponds are observed to fall below a minimum depth that could cause dangerously 
elevated levels of sodium (to be determined by modeling and collected water samples), the ECM will 
route all of the wastewater into one or two ponds. This action will increase the pond volume and lower the 
average salinity within the pond(s), particularly during the avian migratory season. At the same time, the 
remaining pond or ponds will be pumped dry. The pond to which the combined flow is discharged during 
this time will be rotated each year, and periodically as needed, so that water levels do not rise too high 
and minimum freeboard requirements are met. 

In the event that climatic conditions are such that evaporation must be increased to maintain pond levels 
below the freeboard limits, evaporative disposal nozzles (see for example http://www.bete.com/ 
applications/disposal.html) will be used to increase wastewater evaporation rates. 

In addition to managing the ponds to minimize bird usage, control measures will be implemented, as 
necessary, to deter birds from using the ponds. Potential control techniques may include the following:  

� Hazing techniques involve the diligent application of a number of visual and/or auditory devices 
designed to scare birds and create an integrated system of negative stimuli to reduce the attraction 
of birds to an area. Hazing must be dynamic, creative and mobile. Hazing techniques include 
implementation of floating or stationary figures, helium filled balloons, air or propane cannons, 
human or aircraft herding, and/or bioaccoustic deterrents. 

� Methyl anthranilate (MA) is a naturally occurring non-toxic, non-lethal listed compound used as a 
food flavoring and fragrance additive that acts as a chemosensory repellent, irritating pain 
receptors associated with taste and smell. It has been documented to be an effective bird repellant; 
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however, MA is thought to have limitations for topical application as it is considered highly 
volatile and breaks down readily under exposure to ultraviolet (UV) light (Umeda and Sullivan, 
2001). For the MSP, the most appropriate application of MA would be to areas where known 
nesting has occurred. In areas where known nesting has occurred, the ECM could apply MA to 
deter nest rebuilding in that location. However, before MA is applied to any area at the MSP, 
research should be conducted by the DB to obtain the most current application of MA and the 
most effective methods to deter raven activity will then be developed in coordination with the 
ECM and CEC Netting of ponds. 

At the conclusion of every operational year, the ECM will prepare a report for submittal to the CEC 
Compliance Project Manager, summarizing the results of the various tests and monitoring efforts, 
described as a part of the evaporation pond monitoring plan. The summary report will include copies of 
the water-quality tests, a chronological listing of the overnight water temperatures, water levels and 
salinity measurements for the active evaporation ponds, and any results of necropsies performed on birds 
salvaged from in or around the ponds. Recommendations for changes to the monitoring program or pond 
management approach will be made, as warranted. 

8.3.2 MITIGATION FOR UNAVOIDABLE ADVERSE EFFECTS

The proposed Project will not result in permanent impacts to potential nesting habitat for SWHA, as active nests 
were not found within the Project Area. Focused surveys for SWHA nesting habitat will be conducted in spring 
2010 to determine if nesting habitat is located within the vicinity of the proposed Project Area. If active nesting 
trees are present within 10 miles of the Project Area, the existing abandoned/active agricultural fields within the 
Project Area may be considered suitable foraging habitat that must be mitigated pursuant to DFG guidelines (1:1 
for foraging habitat with active nest trees within 1 mile of the Project Area, 0.75:1 for foraging habitat with active 
nest trees between 1 and 5 miles of the Project Area, and 0.5:1 for foraging habitat with active nest trees between 
5 and 10 miles of the Project Area). Although the Project Area contains approximately 1,644 acres that may be 
considered potentially suitable foraging habitat for SWHA, the exact acreage of suitable foraging habitat, the need 
for mitigation, and the required compensation ratios will be determined upon completion of the focused nesting 
habitat surveys to be conducted in spring 2010. If active nests are found during the focused surveys and mitigation 
is determined to be necessary, the removal of foraging habitat may be mitigated by the preservation of habitat 
within the 647-acre Compensation Lands. This mitigation proposal is based on the State Fish and Game Staff 
Report Regarding Mitigation for Impacts to Swainson’s Hawks in the Central Valley of California developed by 
DFG (1994). This report recommends management and mitigation strategies to ensure suitable nesting habitat 
continues to be available and foraging habitat is available during the period of the year when SWHA are 
potentially present. The report recommends loss of foraging habitat to be mitigated based on the following ratios: 

1. Projects within 1 mile of an active nest tree shall provide: 

a. 1 acre of Habitat Management (HM) land (at least 10 percent of the HM land requirements shall 
be met by fee title acquisition or a conservation easement allowing for the active management of 
the habitat, with the remaining 90 percent of the HM lands protected by a conservation easement 
[acceptable to DFG] on agricultural lands or other suitable habitats that provide foraging habitat 
for SWHA) for each 1 acre of development authorized (1:1 ratio); or 
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b. 0.5 acre of HM land (all of the HM land requirements shall be met by fee title acquisition or a 
conservation easement [acceptable to DFG] that allows for the active management of the habitat 
for prey production on the HM lands) for each 1 acre of development authorized (0.5:1 ratio).  

2. Projects within 5 miles of an active nest tree but greater than 1 mile from the nest tree shall provide 0.75 
acres of HM land for each 1 acre of urban development authorized (0.75:1 ratio). All HM lands protected 
under this requirement may be protected through fee title acquisition or conservation easement 
(acceptable to DFG) on agricultural lands or other suitable habitats that provide foraging habitat for 
SWHA. 

3. Projects within 10 miles of an active nest tree but greater than 5 miles from an active nest tree shall 
provide 0.5 acres of HM land for each 1 acre of urban development authorized (0.5:1 ratio). All HM lands 
protected under this requirement may be protected through fee title acquisition or a conservation easement 
(acceptable to DFG) on agricultural lands or other suitable habitats that provide foraging habitat for 
SWHA. 

8.4 MOHAVE GROUND SQUIRREL 

8.4.1 AVOIDANCE AND MINIMIZATION MEASURES

The avoidance and minimization measures that were previously detailed above also apply for MGS: measures 
BIO-1 through BIO-11, DT-1 through DT-4, and DT-6 through DT-16.  

8.4.2 MITIGATION FOR UNAVOIDABLE ADVERSE EFFECTS

The potential direct impacts of the MSP to the MGS are 1) loss of up to 428.4 acres of very low-quality habitat 
and 2) incidental take of transient individuals. To mitigate for these impacts, compensation ratios were determined 
in consultation with Tonya Moore with DFG as describe above in Table 6, based on the following facts: 

1. These monotypic stands of allscale that tend to invade abandoned agricultural land are not typical of 
natural desert saltbush communities, which will have a much more diverse species composition, 
including other native shrubs and herbaceous annual plants.  

2. The allscale stands lack the variety of food types needed to sustain MGSs through their 6-month active 
period. In particular, they do not provide the diverse food resources necessary to support a permanent 
reproductive population of this species. 

3. The allscale stands present within the Project Area mainly consist of small, isolated patches that are not 
large enough to support resident populations. Furthermore, many of these allscale patches are not 
contiguous with large adjoining blocks of good-quality habitat.  

4. Two years (2006 and 2007) of protocol trapping in allscale patches in the Project Area failed to detect 
the species.  

5. A number of protocol trapping efforts in monotypic allscale stands on abandoned agricultural land in 
Kern and Los Angeles counties have failed to detect MGS. 

6. Since there is suitable habitat on adjoining lands to the west, south, and east, transient individuals may 
occasionally be present in these patches of allscale vegetation. 
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7. There is some empirical evidence that transient individuals may be temporarily present in the Project 
Area. A single MGS was observed and captured near the southern edge of the Beta Site in May 2007. 
This individual had a burrow in a roadway adjacent to an irrigated alfalfa field. Judging by its body 
mass, it was a yearling that had very likely dispersed to this location from its birthplace in good habitat 
to the south of the Project Area. When the Project Area was inspected again in April 2008, there was no 
sign of MGSs or active burrows.  

8. The MSP would not affect connectivity of MGS populations in the MGS Conservation Area to the 
south and west. There is ample undisturbed habitat within the Conservation Area that would 
accommodate dispersing juveniles. The areas of allscale vegetation that would be used for Project 
facilities actually lead into completely unsuitable areas such as the existing Harper Lake SEGS and the 
Harper Lake playa. 

Positive Benefits to Mohave Ground Squirrel 

In the Mojave Desert, both active and abandoned agricultural lands attract common ravens and help to support 
unnaturally abundant raven populations. These lands provide artificial subsidies to ravens in the form of food 
(insect and rodent populations), water (irrigation), and nest sites (trees). Ravens are active predators and are 
known to take ground squirrels. 

Agricultural crop land can also attract dispersing juvenile MGS, as shown by the individual captured in Project 
Area at the edge of an alfalfa field in 2007. It is likely that these areas act as population sinks, exposing the 
dispersing animals to raven predation and attracting them to areas that lack diverse natural food sources.  

The MSP will result in positive indirect impacts to regional MGS populations. Removal of raven subsidies that 
currently exist due to agriculture (e.g., freshwater, rodents, rodents and rabbits killed during harvesting) and 
implementation of a Raven Management Plan should reduce raven predation in the area, providing a beneficial 
impact. In addition, the conversion of agricultural lands to a solar installation would reduce the likelihood that 
dispersing MGS would be attracted to very low-quality habitat that is incapable of supporting permanent 
populations.  

9. MONITORING AND MANAGEMENT 

14 CFR § 783.2(a)(9): A proposed plan to monitor compliance with the minimization and mitigation 
measures and the effectiveness of the measures. 

MSLLC will develop and implement a mitigation and monitoring plan (MMP) for the habitat preservation 
components of the proposed Project to be implemented off site at the 647-acre parcel. The MMP will, at a 
minimum, establish specific success criteria for the habitat components, specify remedial measures to be 
undertaken if success criteria are not met (e.g., adaptive management, physical adjustments, additional 
monitoring), and describe short- and long-term management and maintenance of the habitat lands. The goal of the 
MMP is to ensure that the conservation values of the preserved (and restored/created habitats, if applicable) are 
maintained in good condition in perpetuity.  

Upon completion of compensatory lands acquisition, MSLLC or an acceptable third party will develop a long-
term management plan (LTMP) for the Compensation Lands. The LTMP describes habitat characteristics of the 
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parcel(s) of land; how the parcel meets the requirements of the DT, MGS, and SWHA; and the long-term 
management needs of the parcel for these species. The report will be submitted to CEC, DFG, and USFWS. 
Annual monitoring reports will be prepared addressing the habitat enhancement and conservancy of the mitigation 
lands acquired to compensate for impacts to covered species. The reports will be prepared by the entity or 
organization to which MSLLC assigns the Compensation Lands and submitted by that entity to the regulatory 
agencies per the final agreement with DFG.  

An operations and maintenance plan that identifies specific monitoring tasks for the proposed Project Area will 
be developed and submitted to CEC, DFG, and USFWS. This plan will address monitoring and maintenance of 
the Project Area during and after construction and will incorporate the avoidance and minimization measures 
described under “Conservation Measures and Mitigation.” Biological monitors will be on site during construction 
to monitor compliance with the avoidance and minimization measures and effectiveness of those measures during 
construction. Post-construction compliance reports will be prepared and submitted to DFG and USFWS and will 
include a summary of the construction activities, the measures implemented, and the effectiveness of the 
measures.  

Pursuant to measure BIO-11, an exotic weed management and monitoring program will be developed to avoid 
the introduction and spread of exotic plant species. This program will be submitted to USFWS, DFG, and CEC 
for approval. 

MSLLC will develop a storm water pollution prevention plan (SWPPP) for work conducted under Clean Water 
Act Section 402 National Pollutant Discharge Elimination System (NPDES) authorization. The SWPPP will 
describe the monitoring program that will be implemented during and after construction to ensure that the Project 
is in compliance with all applicable standards and that the BMPs are effective. 

10. FUNDING 

14 CFR § 783.2(a)(10): A description of the funding source and the level of funding available for 
implementation of the minimization and mitigation measures. 

10.1 LONG-TERM FUNDING 

MSLLC will provide financial assurances to guarantee that an adequate level of funding is available to implement 
all avoidance, minimization, and compensation measures identified in the CESA Section 2081 permit. These 
funds will be used solely for implementation of the measures associated with the Project.

MSLLC already owns the 647-acre parcel from which 233 acres will be provided as compensation for Project 
impacts and to fully mitigate incidental take of covered species (Compensation Lands). If MSLLC intends to 
transfer the property to be managed by a DFG-approved third party for the benefit of the species, then transfer of 
the Compensation Lands to the third party will be completed prior to initial ground-disturbing Project activities, 
unless financial assurance is provided to DFG in the form of an irrevocable letter of credit, a pledged savings 
account, or another form of security (“Security”) approved by the Department Office of the General Counsel, to 
ensure funding in the amount of $372,800.  
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The amount of the Security is calculated as follows: 

1. Although it has not been determined at this time whether enhancement will be possible on the 
Compensation Lands, if enhancement will be conducted, the costs are estimated at $250 per acre for 
233 acres: $58,250. 

2. Costs of establishing an endowment for long-term management of compensation lands, calculated at 
$1,350 per acre for 233 acres: $314,550. 

If Security is provided, MSLLC, DFG, or a third-party entity approved by DFG and CEC shall complete the 
proposed Compensation Lands acquisition within 18 months of the start of Project ground-disturbing activities. A 
minimum of 3 months prior to Project ground-disturbing activities, MSLLC, or a third-party entity approved by 
DFG and CEC, will submit to DFG for approval a formal proposal identifying the specific properties comprising 
the acres that will be placed in the conservation easement. DFG and CEC will approve all of the parcels 
comprising the Compensation Lands in advance of placement of the conservation easement on the Compensation 
Lands. The Compensation Lands are expected to be provided from the 647-acre parcel located west of the Project 
Area that currently is owned by the Project proponent; are expected to promote conservation of DT, SWHA, and 
MGS; and will be subject to the conditions listed in the section below. In the event that the Compensation Lands 
within the 647-acre parcel are not approved for mitigation, MSLLC will identify and propose an alternative 
mitigation site for approval by DFG and CEC.  

10.2 ADDITIONAL FUNDING AND AGREEMENTS 

In conjunction with the funding obligations related to the Compensation Land actions and following DFG’s field 
review and approval of the proposed Compensation Lands, MSLLC, DFG, or a third-party entity approved by 
DFG and CEC, will comply with the following conditions: 

a) Preliminary Report: Provide a recent preliminary title report, initial hazardous materials survey report, 
biological analysis, and other necessary documents for the proposed Compensation Lands (and/or 
conservation easement). All documents conveying or conserving Compensation Lands and all conditions of 
title/easement are subject to the approval of DFG, the California Department of General Services, and, if 
applicable, the Fish and Game Commission. 

b) Title/Conveyance: Transfer fee title to the Compensation Lands to DFG or an organization approved by DFG 
under terms approved by DFG for in-perpetuity management of the lands. Convey a conservation easement 
on the 233 acres of Compensation Lands to DFG or an organization approved by the DFG under terms 
approved by DFG and MSLLC. 

c) Enhancement Fund (as necessary): Fund the initial protection and enhancement of the Compensation Lands 
by providing to DFG, or a third-party entity approved by DFG and CEC, an appropriate amount as 
determined by DFG, CEC, and MSLLC for field review of the land as discussed above. 

d) Endowment Fund: Prior to ground-disturbing expansion Project activities, provide to DFG, or a third-party 
entity approved by DFG and CEC, a permanent capital endowment in the amount determined through the 
Property Analysis Record (PAR) or PAR-like analysis that will be conducted for the Compensation Lands. 
Interest from this amount will be available for reinvestment into the principal and for the long-term operation, 
management, and protection of the Compensation Lands, including reasonable administrative overhead, 
biological monitoring, improvements to carrying capacity, law enforcement measures, and any other action 
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designed to protect or improve the habitat values of the Compensation Lands. The endowment principal will 
not be drawn upon unless such withdrawal is deemed necessary by DFG, or a third-party entity approved by 
DFG and CEC, to ensure the continued viability of the species on the Compensation Lands. Monies received 
by DFG pursuant to this provision will be deposited in a special deposit account established pursuant to 
Government Code §16370. DFG may pool the endowment with other endowments for the operation, 
management, and protection of the Compensation Lands for local populations of the covered species. 

e) Security Deposit: MSLLC may proceed with ground-disturbing Project activities before fully performing its 
duties and obligations as set forth above only if MSLLC secures its performance by providing to DFG 
funding, or if DFG approves administrative proof of funding, necessary to cover easement costs, 
fencing/cleanup costs, and, as necessary, initial protection and enhancement of the Compensation Lands. If 
the Security is provided to allow the commencement of Project disturbance prior to completion of 
compensation actions, MSLLC, DFG, or a third-party entity approved by DFG and CEC must complete the 
required actions no later than 18 months after the start of the ground-disturbing activities. The Security will 
provide that DFG, or a third-party entity approved by DFG and CEC, may draw on the principal sum if it is 
determined that MSLLC has failed to comply with the Conditions of Approval of the CESA 2081 permit. The 
Security will be returned to MSLLC upon completion of the legal transfer of the Compensation Lands to DFG 
or approved third-party entity, or upon completion of an implementation agreement with a third-party 
mitigation banking entity acceptable to DFG and CEC, to acquire and/or manage the Compensation Lands. 

f) Reimbursement Fund:  Provide reimbursement to DFG for reasonable expenses incurred during title, 
easement, and documentation review; expenses incurred from other State agency reviews; and overhead 
related to providing Compensation Lands to DFG.  

If all actions for Compensation Lands described above are not completed within 18 months of initial ground-
disturbing activity, MSLLC shall consult with CEC and DFG to develop alternate compensation land proposals 
subject to the above requirements. 

MSLLC is responsible for all Compensation Lands acquisition/easement costs, including but not limited to title 
and document review costs, as well as expenses incurred from other State agency reviews and overhead related to 
providing Compensation Lands to DFG, escrow fees or costs, toxic waste clearance, and other site cleanup 
measures. 

11. CERTIFICATION 

14 CFR § 783.2(a)(11):  Certification 

I certify that the information submitted in this application is complete and accurate to the best of my knowledge 
and belief. I understand that any false statement herein may subject me to suspension or revocation of this permit 
and to civil and criminal penalties under the laws of the State of California. 

___________________________________________ 
Emiliano Garcia 
General Manager, Mojave Solar LLC 
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Figure 6
Swainson's Hawk Sign - Current and Historical
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Figure 7
Mohave Ground Squirrel Sign - Current and Historical
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Figure 2-2(a).  Center of Beta Field at Southern Border Looking NW 
 
 
 

Project Area Site Photos

Appendix D: Site Photos



 
 
 
 

 

Figure 2-2(b).  SW Corner of Alpha Looking NNE Foundation for Home and General Debris 
 
 
 



 
 
 
 

 
 

Figure 2-2(c).  West Side of Harper Lake Road Looking East just North of Lockhart Ranch Rd. 
 
 
 



 
 
 
 

 

Figure 2-2(d).  Miscellaneous Abandoned Structures West of Harper Lake Road Just North of Lockhart Ranch Road 
 
 
 



 
 
 
 

Figure 2-2(e).  Center of Beta Field at Northern Border Looking South 



Vegetation Communities in the Vicinity of Harper Lake Solar Project

Alkali Marsh 

Transmontane Alkali Marsh



Alkali Meadow 

Alkali Playa 



Desert Saltbush Scrub, West of the Project Area 

Desert Saltbush Scrub, South of the Project Area 



Mojave Creosote Bush Scrub 

Mojave Creosote Bush Scrub, Ambrosia dumosa Dominant, West of the Project Area 



Mojave Desert Wash Scrub, West of the Project Area 

Mojave Desert Wash Scrub, South of the Project Area 



Fallow Agricultural – Disturbed Desert Saltbush Scrub 

Fallow Agricultural - Ruderal 



Tamarisk Scrub at Margins of Relict Transmontane Alkali Marsh 

Dry Lake with Alkali Meadow at Margins 
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EXECUTIVE SUMMARY 
 
 
EDAW, Inc. performed biological resources studies for Mojave Solar, LLC at the site of the 
proposed Mojave Solar Project (also referred to as Project or MSP) approximately 9 miles 
northwest of Hinkley, California. Mojave Solar, LLC proposes to develop a 250-megawatt 
(MW) solar energy plant on approximately 1,900 acres utilizing twin 125-MW power blocks. 
The Biological Resources Survey Area (BRSA) was initially delineated and surveyed prior to the 
final determination of the size and location of the current plant footprint (Project Area) and was 
intended as an inclusive resource survey buffer that would ensure all potential impacts were 
accounted for. The BRSA encompasses the Project Area as well as additional lands that are no 
longer a part of the Project. However, survey results have been incorporated into this document. 
This Biological Technical Report (BTR) was prepared to support an Application for Certification 
submitted to the California Energy Commission (CEC), which must license all thermal power 
plants over 50 MW in California. This BTR will also support permits required for the Project 
from California and federal biological resource agencies. 
 
Reconnaissance surveys were conducted in 2006, followed by protocol-level biological surveys 
for plants and animals in the spring of 2007 and 2008. Supplemental surveys were also 
conducted in spring 2009. Surveys to map vegetation communities and determine presence or 
absence of special status plant and wildlife species were conducted within the Survey Area 
(which includes the Project Area, BRSA, and a 1-mile buffer around the Project Area) per CEC 
regulations and in accordance with established survey protocols for various special status 
species.  
 
Botanical surveys were performed during spring and summer in 2007, 2008, and 2009 by 
qualified biologists using survey methodology described by the California Native Plant Society 
(CNPS), the California Department of Fish and Game (CDFG), and the CEC Draft Survey 
Guidelines. General botanical surveys resulted in the mapping of seventeen cover types within 
the Survey Area: Alkali Marsh, Alkali Playa, Desert Saltbush Scrub, Disturbed – Desert Saltbush 
Scrub, Desert Sink Scrub, Dry Lake, Mojave Creosote Bush Scrub, Mojave Creosote Bush 
Scrub-Ambrosia dumosa Dominant, Mojave Desert Wash Scrub, Tamarisk Scrub, Active 
Agricultural, Fallow Agricultural-Disturbed Desert Saltbush Scrub, Fallow Agricultural-Ruderal, 
Developed, Disturbed, Evaporation Pond, and Man-Made Drainage.  
 
Focused rare plant surveys resulted in detection of three special status plant species: desert 
cymopterus (CNPS List 1B.2), Mojave fish-hook cactus (Sclerocactus polyancistrus; CNPS List 
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4.2), and Mojave spineflower (Chorizanthe spinosa; CNPS List 4.2). Surveys for special status 
plant species were determined to be adequate in 2008, whereas in 2007, when botanical surveys 
were conducted for the same general area, below average rainfall produced survey conditions 
that were less than adequate (EDAW 2007). The abundance of native annuals as compared to 
2007 (61 native annuals in 2008 versus 4 in 2007) further supports the fact that surveys for 
special status plant species were adequate and complete for 2008. Botanical surveys for 2009 are 
currently in progress and have been focused on specific portions of the Project Area (suitable to 
marginally suitable habitat) to verify the presence or absence of special status plant species.  To 
date, no special status plant species have been observed during 2009 botanical surveys. 
 
Protocol surveys were conducted for Mojave desert tortoise (Gopherus agassizii; DT) during 
2007 - 2009 and western burrowing owl (Athene cunicularia; WBO) in 2007 and 2008. In 
addition, surveys for Mohave ground squirrel (Spermophilus mohavensis; MGS) were performed 
during 2007, and a habitat assessment was performed in 2008 by Philip Leitner. A general 
wildlife inventory was also conducted within the Survey Area during protocol surveys to record 
incidental observations of other special status species and common wildlife.  
 
General results of the wildlife surveys are as follows: DT individuals were not detected during 
2009 surveys; however, in 2008, a total of 35 DTs were encountered in the BRSA, with 6 
observed on ZOI transects for a total of 41 DT observations. No live DT were documented 
during the 2007 surveys of the Project Area, although one live DT was documented in the 1-mile 
buffer. Accept for one roaming DT observed in the Project Area during reconnaissance surveys 
in 2006, no live DT were observed within the Project Area. One American peregrine falcon was 
observed within the Project Area in 2007; however, because the survey does not contain nesting 
habitat for this species, this individual is likely a transient. In 2008, one WBO was observed 
within the Project area, whereas in 2007, a pair of WBOs were observed. Reconnaissance 
surveys in 2006 resulted in detection of 4 WBOs within the Project Area. One owl pellet was 
observed in the northwestern corner of the Project Area in 2008. Le Conte’s thrasher (Toxostoma 
lecontei) and loggerhead shrike (Lanius ludovicianus) were observed in 2007 and 2009 within 
the Project Area. Prairie falcon (Falco mexicanus) and a merlin (Falco columbarius) were also 
observed in the Project Area. While neither of these species are Species of Special Concern, 
observations were noted because both are CDFG - Watch List and USFWS - Birds of 
Conservation Concern species. 
 
A wildlife corridor study was not conducted as part of the Project since extensive, long-term 
species ecology, movement patterns, and dispersal behavior would be required to conclusively 
demonstrate if a particular site or feature of a site served as an important movement corridor. 
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Furthermore, no wildlife corridors have been mapped in the vicinity according to the County of 
San Bernardino General Plan (URS 2007). 
 
In addition to surveys for special status plants and animals, a qualitative functions and values 
assessment was performed of the existing wetland area, its upland buffer area, and the Project 
Area. The functions and values assessment was undertaken in terms of habitat, 
hydrologic/biogeochemical functions, and water quality. Results of the assessment revealed that 
the wetlands within the Survey Area are restricted to a narrow band along Harper Lake’s 
southwest shore.  A wetlands delineation was performed and results and analysis of the work are 
in progress, and will be reported in the near future.  
 
The MSP has taken appropriate action to address any regulatory issues that apply or may apply 
to the proposed development. The MSP team would comply with relevant portions of the 
California Fish and Game Code and would consult with CDFG on potential effects to California 
Endangered Species Act-listed species, including impacts to suitable habitat for MGS where 
presence is assumed. It is anticipated that a permit be obtained from the USFWS under Section 
10 of the federal Endangered Species Act (ESA) for minor impacts to DT, a federally listed 
species, and will involve preparation of a Habitat Conservation Plan (HCP). However, if a 
federal nexus can be established, an ESA consultation could proceed under Section 7, requiring 
the preparation of a Biological Assessment instead of an HCP. 
 
This report addresses permanent, temporary, direct, and indirect impacts to biological resources 
in the Survey Area. The Project is not expected to result in direct or indirect, permanent or 
temporary impacts to sensitive vegetation communities due to lack of such communities in the 
Survey Area. Project development would directly affect jurisdictional waters within the Survey 
Area; however, these impacts would be minimized to the greatest extent possible by rerouting 
channels and restoring the native vegetation associated with wetlands and open waters. Direct 
and/or indirect impacts to DT, MGS, and WBO will be reduced to a level of insignificance by 
implementation of impact avoidance, minimization, and mitigation measures. 
 





 
 

 
Mojave Solar Project - Biological Technical Report Page 1 
08080191_MSP BioTechRpt.doc   5/21/2009 

CHAPTER 1 –
INTRODUCTION   

 
 
EDAW, Inc. (EDAW) has been retained by Mojave Solar, LLC to provide biological resources 
support for the proposed Mojave Solar Energy Project (also referred to as “Project”), a combined 
nominal electrical output of 250-megawatt (MW) from twin 125-MW power blocks. This 
Biological Technical Report (BTR) was prepared to support an Application for Certification 
submitted to the California Energy Commission (CEC), which must license all thermal power 
plants over 50 MW proposed in California. This BTR will also support federal permits or 
conditions of certification associated with federal and state biological resource agencies. The 
BTR describes existing biological conditions in a large Survey Area1 that encompasses the 
proposed plant site and analyzes how the Project potentially impacts threatened, endangered, or 
special status species or vegetation communities. The Survey Area was defined by identifying 
suitable property that was available under the terms of an option to purchase the parcels. 
 
1.1 PROJECT LOCATION 
 
The proposed Project is located approximately 15 miles northwest of Barstow, California, and 
approximately 9 miles northwest of Hinkley, California (Figure 1). The Project is situated near 
the southwest corner of Harper Dry Lake, an ephemeral alkali lake bed, in the southern section 
of the Lockhart U.S. Geological Survey (USGS) quadrangle and the northern section of the 
Twelve Gauge Lake USGS quadrangle. The Project is generally northeast of the intersection of 
Santa Fe Avenue with Harper Lake Road (see Figure 2). The extent of the Project Area is 
approximately 1,900 acres and consists of contiguous parcels of private property. 
 
1.2 SITE AND PROJECT DESCRIPTION 
 
1.2.1 Site Description
 
The primary solar energy facilities and associated construction and operations footprint are 
located within the 1,900-acre plant site approximately 9 miles northwest of Hinkley, California, 
in an unincorporated area of San Bernardino County (Figure 1). 
 

                                                        
1 Originally, Mojave Solar, LLC established a primary study area boundary, in which the Project would be designed. 
This primary study area is indicated as the Biological Resources Survey Area (BRSA). The Survey Area includes 
the Project Area, the BRSA, and a 1-mile survey buffer. 
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Topography for the Project Area is generally flat with elevation ranging from approximately 
2,100 feet at the southwest corner to approximately 2,030 feet at the northeast corner. Soils 
within the Project Area were characterized by Ninyo & Moore Geotechnical and Environmental 
Sciences Consultants (Ninyo & Moore 2006). The Project Area is covered in older alluvium 
consisting of dry, loose-to-medium dense, silty fine-to-coarse sand with occasional gravel. Ninyo 
& Moore hypothesizes that layers of silt and possibly clay are likely present within the older 
alluvium. 
 
1.2.2 Project Description
 
Mojave Solar, LLC proposes to develop approximately 1,900 acres for a 250-MW solar energy 
plant called Mojave Solar Project (Figure 3). The Project will use parabolic trough solar thermal 
technology to produce electrical power, which uses a steam turbine generator fed from a solar 
steam generator (SSG). SSGs receive heat transfer fluid (HRG) from solar thermal equipment 
composed of arrays of parabolic mirrors that collect energy from the sun. This is based on the 
technology that has been successfully used for nearly 20 years at the nine existing Solar Energy 
Generating System (SEGS) facilities located at Harper Lake, Kramer Junction, and Daggett in 
the Mojave Desert. This technology involves a modular solar array field composed of many 
parallel rows of solar collectors normally aligned in a north-south horizontal axis. Each solar 
collector has a linear parabolic-shaped reflector that focuses the sun’s radiation on a receiver 
located at the focal point of the parabola. The solar collectors track the sun from east to west 
during the day to ensure that the sun is continuously focused on the linear receiver. The linear 
receiver contains HTF, a synthetic oil that heats up to approximately 740 degrees Fahrenheit (°F) 
as it circulates through the receiver and returns to a series of heat exchangers where the HTF is 
used to generate steam that drives a turbine, which generates electrical power. 
 
The Project will have a combined nominal electrical output of 250 MW from twin 125-MW 
power blocks. The power blocks will be joined to a transmission line to form one full-output 
transmission interconnection. Start of commercial operation is subject to timing of regulatory 
approvals and Applicant achievement of Project equipment procurement and construction 
milestones. The solar-thermal technology will provide 100 percent of the power generated by the 
plant; no supplementary energy source (e.g., natural gas to generate electricity at night) is 
proposed to be used for electric energy production. Each power block will have an auxiliary 
boiler fueled by natural gas to reduce startup time and for HTF freeze protection. The auxiliary 
boiler will supply steam to the HTF freeze protection heat exchangers as required during 
nighttime hours to keep the HTF in a liquid state when ambient temperatures are not sufficient to 
keep the HTF above its relatively high freezing point (54 degrees °F). Each power block will 
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also have a diesel-fueled firewater pump for fire protection and a diesel-driven backup generator 
for power plant essentials. 
 
The Project interconnection is proposed to connect to the Southern California Edison (SCE) 
owned Kramer-Coolwater 230-kilovolt transmission line located adjacent to the southern border 
of the Project. The Interconnection Facilities (IF) Study details the on-the-ground improvements 
associated with the proposed IF, which are located within the boundaries of the southern portion 
of the Project Area (Figure 3). SCE will lead the permitting effort for the transmission 
improvements past the Project-specific interconnection to the statewide system as a separate 
process. All Project-related transmission facilities are within the Project boundaries. 
 
The Project proposes to use wet cooling towers for power plant cooling. Water for cooling tower 
makeup, process water makeup, and other industrial uses such as mirror washing will be supplied 
from on-site groundwater wells, which also will be used to supply water for employee use (e.g., 
drinking, showers, sinks, and toilets). A package water treatment system will be used to treat the 
water to meet potable standards. A sanitary septic system and on-site leach field will be used to 
dispose of sanitary wastewater. 
 
Project cooling water blowdown will be piped to lined, on-site evaporation ponds in a common 
Project Area. The ponds will be sized to retain all solids generated during the life of the plant. 
However, if required for maintenance, dewatered residues from the ponds will be sent to an 
appropriate off-site landfill as nonhazardous waste. No off-site backup cooling water supply is 
planned at this time; the use of multiple on-site water supply wells and redundancy in the well 
equipment will provide an inherent backup in the event of outages affecting one of the on-site 
supply wells. 
 
Natural gas for the Project’s ancillary purposes will be supplied by a SoCal Gas-owned pipeline 
that runs to the Project boundary. No off-site pipeline facilities are proposed as a part of this 
Project. 
 
Figure 3 shows a conceptual layout of the proposed Project. This preliminary plant layout was 
prepared by engineering contractor Merrell-Johnson Engineering, Inc. 
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CHAPTER 2 –
METHODOLOGY   

 
 
2.1 DATABASE RESEARCH 

2.1.1 Special Status Biological Resources

Prior to beginning field surveys, Project biologists consulted the California Department of Fish 
and Game (CDFG) California Natural Diversity Database (CNDDB) (RareFind Version 3.1.0; 
CDFG, 2008), California Native Plant Society (CNPS) Inventory of Rare and Endangered Plants 
(CNPS, 2007), and the Natural Resources Conservation Service Web Soil Survey (USDA, 2007). 
These resources were consulted to determine historic occurrence of special status plant and 
wildlife species and other natural resources within the vicinity of the Project Area. Special status 
species documented in the CNDDB within or adjacent to the Project Area are shown in Figure 4. 
 
Habitat conditions for special status species were evaluated with respect to conditions in the 
Survey Area, and surveys were initiated to determine presence/absence of species with the 
potential to occur within or near the Survey Area. The following special status species were 
identified as having the potential to occur within or near the Survey Area. These species are 
discussed in detail in the Existing Conditions section of this BTR. 
 
Federal or State Listed (federal Endangered Species Act [ESA] or California Endangered Species 
Act [CESA]) 

� Mojave desert tortoise (Gopherus agassizii; DT) – ESA and CESA threatened 
� Swainson’s hawk (Buteo swainsoni) – CESA threatened 
� American peregrine falcon (Falco peregrinus anatum) – CESA endangered 
� willow flycatcher (Empidonax traillii) – CESA endangered 
� Mohave ground squirrel (Spermophilus mohavensis; MGS) – CESA threatened 
 
California Department of Fish and Game (CDFG) Species of Special Concern (SSC) or CNPS 
List 1B or 2 

� chaparral sand-verbena (Abronia villosa var. aurita) – CNPS List 1B.1 
� desert cymopterus (Cymopterus deserticola) – CNPS List 1B.2 
� recurved larkspur (Delphinium recurvatum) – CNPS List 1B.2 
� Barstow woolly sunflower (Eriophyllum mohavense) – CNPS List 1B.2 
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� sagebrush loeflingia (Loeflingia squarrosa var. artemisiarum) – CNPS List 2.2 
� Mojave monkeyflower (Mimulus mohavensis) – CNPS List 1B.2 
� Utah glasswort (Salicornia [Sarcocornia] utahensis) – CNPS List 2.2 
� western burrowing owl (Athene cunicularia; WBO) – CDFG SSC 
� loggerhead shrike (Lanius ludovicianus) – CDFG SSC 
� cooper’s hawk (Accipiter cooperi – CDFG SSC 
� northern harrier (Circus cyaneus) – CDFG SSC 
� California horned lark (Eremophila alpestris actia) – CDFG SSC 
� Le Conte’s thrasher (Toxostoma lecontei) – CDFG SSC 
� American white pelican (Pelecanus erythrorhynchos) – CDFG SSC 
� Merlin (Falco Columbarius) – CDFG Watchlist 
� prairie falcon (Falco mexicanus) – CDFG SSC 
� short-eared owl (Asio flammeus) – CDFG SSC 
� yellow warbler (Dendroica petechia) – CDFG SSC 
� American badger (Taxidea taxus) – CDFG SSC 
 
Californa Native Plant Society (CNPS) List 4 

� white pygmy poppy (Canbya candida) – CNPS List 4.2 
� Mojave fish-hook cactus (Sclerocactus polyancistrus) – CNPS List 4.2 
� Mojave spineflower (Chorizanthe spinosa) – CNPS List 4.2 
 
One special status wildlife species listed under the federal ESA was erroneously documented in 
the CNDDB as occurring on or near the Survey Area. Locations of western snowy plover 
(Charadrius alexandrinus nivosus) near the site are misrepresented and/or misidentified within 
the CNDDB and likely were individuals from nonsensitive populations of these species (inland 
snowy plover (pers. comm., Annette Tenneboe, CDFG). Therefore, protocol surveys for these 
two species were not considered necessary. 
 
The West Mojave Plan (U.S. Bureau of Land Management [BLM] 2005) was consulted for maps 
of lands designated for the Mohave Ground Squirrel Conservation Area, documentation of 
sensitive vegetation communities, and to generate a base vegetation layer to be refined in the 
field. No working Natural Communities Conservation Plan is currently available for private 
lands in this area. 
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2.2 SURVEY PROTOCOLS 
 
Reconnaissance surveys were conducted for this Project during 2006. Comprehensive biological 
resource surveys designed to meet all applicable CEC, CDFG, and USFWS requirements were 
conducted during the appropriate seasonal periods respective to target species in 2007, 2008, and 
2009. Survey methods are described below and qualifications of field biologists are presented in 
Attachment 1. 
 
2.2.1 California Energy Commission Survey Guidelines
 
The CEC released Draft Recommended Biological Resources Field Survey Guidelines for Large 
Solar Projects (hereafter referred to as CEC Draft Guidelines) on May 31, 2007 (CEC 2007). The 
CEC Draft Guidelines outline the recommended biological resource surveys that should be 
conducted within and around proposed large solar project sites. The CEC Draft Guidelines urge 
project proponents to conduct biological resource surveys according to established protocols, and 
in addition, recommend that additional surveys be conducted as necessary within a 1-mile buffer 
to assess presence/absence of listed or special status species and to determine if suitable habitat 
for sensitive species exists. The CEC Draft Guidelines have also been created to facilitate 
detection of any wildlife corridors that may be present within or near a proposed project site. 
 
2.2.2 Vegetation Communities and Flora
 
General botanical surveys were conducted in 2007, 2008, and 2009 generally between the 
months of March and July (Attachments 3, 4, and 5). To perform general botanical surveys, 
EDAW biologists either walked survey transects, or drove field vehicles slowly (15 to 25 miles 
per hour) along dirt and paved roads, stopping at key locations to perform survey tasks. At many 
points during the survey, increased attention was given to areas that had a higher probability of 
supporting special status plant species. Three tasks were completed during general botanical 
surveys: (1) a complete plant species inventory was generated, (2) all vegetation communities 
encountered were characterized and identified, and (3) vegetation community mapping was 
performed for the entire Survey Area. Also, the presence of sensitive vegetation communities 
was verified. Whenever direct access to an area was not feasible in the buffer zone, vegetation 
mapping was conducted from strategic vantage points. The Survey Area covers a large area, 
although most of it is dominated by just a few vegetation and cover types; therefore, no 
minimum mapping unit2 was used in the vegetation community analysis. The species diversity 

                                                        
2 Minimum mapping units (MMUs) determine the level of accuracy with which an area is mapped. If the MMU is 

small with respect to the Survey Area (e.g., 10 square feet for a 10,000-square-foot study area), then data 
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and density of vegetation growth was noticeably greater during the 2008 and 2009 surveys 
relative to the 2007 season. The 2007-2009 botanical survey schedule is summarized in 
Attachment 2. 
 
Focused botanical surveys for sensitive vegetation communities3 and special status plants4 were 
conducted at key locations within the Survey Area in 2007, 2008, and 2009 generally between 
the months of March and August. Areas where Mojave desert wash scrub existed, or where 
substrate with a high clay content was present, were surveyed with increased effort. In addition, 
any areas that exhibited a noticeably abundant coverage of native annuals were surveyed with 
greater detail. Meandering transects were walked during focused survey activities. Transect 
widths ranged from 15-foot intervals to 100-foot intervals. Any special status rare plant 
individual or population encountered was recorded into a Global Positioning System (GPS) unit 
with submeter accuracy. CDFG California Native Species Field Survey Forms were also 
completed for special status species observations. Voucher specimens were collected, if feasible, 
and photodocumentation was performed. 
 
All botanical surveys followed the rare plant and vegetation survey guidelines provided by 
CNPS (CNPS 2001a) and the CDFG (CDFG 2000). Vegetation mapping was conducted out to 
the 1-mile buffer boundary from strategic vantage points whenever direct access was not 
feasible. 
 
2.2.3 General Wildlife Surveys
 
General wildlife surveys were conducted concurrently with protocol wildlife surveys and 
vegetation mapping during May and June 2007, 2008, and 2009 with a reconnaissance survey of 
the proposed Project Area conducted in 2006. All wildlife sign and sightings were recorded and 
special status species were mapped using GPS units. 

                                                                                                                                                                                   
describing the subject matter that is being assessed will be very accurate. In cases where diversity is low and 
variation within subject matter being studied is not great, the MMU can be increased, or in the case of this 
Project, not used at all, while still maintaining an accurate account of the constituents of the study area. 

3 Sensitive vegetation communities are those that are considered rare in the region, support special status plant or 
animal species, or receive regulatory protection (e.g., wetlands as defined by the U.S. Army Corps of Engineers 
and CDFG. In addition, vegetation communities listed on the CDFG CNDDB as having the highest inventory 
priorities are considered sensitive (CDFG 2008). 

4 Special status plants are those that are either legally protected under state and/or federal Endangered Species Acts 
or other regulations, or are species considered by the scientific community to be sufficiently rare to qualify for 
such listing. For example, plant species listed by the CNPS as List 1A, 1B, and 2 are considered rare. Just as 
endangered or threatened plants are significant to the environmental process, rare plant species are as well. 
Special status plants are fully considered during the preparation of environmental documents relating to the 
California Environmental Quality Act (CEQA) as they meet the definitions of Sec. 1901, Chapter 10 of the 
Native Plant Protection Act, or Sections 2062 and 2067 of CEQA (CNPS 2001b). 
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2.2.4 Special Status Wildlife Surveys
 
Five special status wildlife species [the DT, WBO, MGS, northern harrier (SSC), and prairie 
falcon (SSC)] were identified as requiring focused surveys to determine whether they occur 
within the proposed Project Area. During spring and summer 2007, a general raptor survey 
(covering the northern harrier and the prairie falcon as well as other raptors) and protocol 
presence/absence surveys for DT, WBO, and MGS were conducted. Additional special status 
species with potential to reside within the Project Area that were identified in a 2006 
reconnaissance survey include loggerhead shrike (SSC), California horned lark (SSC), Le 
Conte’s thrasher (SSC), and American badger (SSC). Surveys for DT, WBO, MGS, and raptors 
were considered sufficient to detect the presence or absence of the additional species listed 
above. In the spring of 2008, additional surveys for DT and WBO were conducted to confirm the 
previous year’s results. Additionally, a MGS habitat assessment was performed in 2008. During 
spring 2009, additional protocol surveys for DT were conducted in select areas within the 
proposed Project Area. 
 
Mojave Desert Tortoise 
 
DT focused surveys were conducted in spring (between April and May) in 2007 through 2009 
according to the USFWS DT survey protocol (USFWS 1992), which requires surveys of all areas 
determined to have appropriate habitat for DT using belt transects 30 feet wide to afford 100-
percent visual coverage. In addition, the Zone of Influence (ZOI) must be surveyed. The ZOI is 
defined as the area where DT on adjacent lands may be directly or indirectly affected by project 
development. At a minimum, a single, 30-foot-wide ZOI transect is located at 100-, 300-, 600-, 
1,200-, and 2,400-foot intervals from and parallel to the edge of the Project boundary. All DT 
sign (shells, bones, scutes, limbs, scat, burrows, pallets, tracks, egg shell fragments, courtship 
rings, drinking sites, mineral licks, etc.) within the Project Area and on ZOI transects requires 
mapping. In addition to the five ZOI transects required by the USFWS protocol, the CEC 
Biology Siting Regulations (CEC 2007) recommend two additional transects at 3,960-foot and 
5,280-foot intervals from and parallel to the edge of the Project boundary. Professional 
qualifications for DT surveyors are provided in Attachment 8. 
 
The survey was conducted by slowly and systematically walking linear transects while surveyors 
visually searched for DT and sign. All DT sign detected within the Project Area was mapped 
using GPS units and associated data was recorded onto field data sheets. Particular emphasis was 
placed on searching around the bases of shrubs and along the banks of shallow washes. The 
lakebed of Harper Lake was not considered suitable DT habitat and therefore was not surveyed. 
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However, other botanical and wildlife surveys were conducted in this area per CEC guidelines 
and all DT sign detected during these surveys was recorded. Live DT observed were measured at 
middle carapace length (MCL) and evaluated for health. Carcasses were aged, measured (if 
possible), and classed using Dr. Alice Karl’s Key to Sign Classes classification system 
(Attachment 8). Height and width of DT burrow openings and length/depth of burrows were 
recorded. Sign of recent use of burrows was recorded and the burrows were classed using Dr. 
Karl’s classification system. Scat was measured and classed using Dr. Karl’s classification 
system. All sign locations were recorded using GPS units. See Attachment 8 for a detailed 
description of the DT survey methodology. 
 
Mohave Ground Squirrel 
 
MGS surveys were conducted during spring  and summer 2006 and 2007 (EREMICO Biological 
Services 2006, 2007). Three trapping grids were sampled each year for MGS, Grid 1 consisting 
of 4 traps by 25 traps (south of the Project Area and within the 1-mile buffer), Grid 2 consisting 
of 10 traps by 10 traps (in the northwestern section of the Project Area), and Grid 3 distributed 
irregularly along the margin of active and abandoned agricultural fields (in the center of the 
Project Area). Traps were set the standard 115 feet (35 meters) apart. Trapping grids were 
operated for a maximum of 5 consecutive nights during a trapping period. Trapping periods were 
repeated at each trapping grid three times in 2006 and two times (for Grids 1 and 3) and three 
times (for Grid 2) in 2007. Data collected during each trapping night included status of trap 
(open/closed and empty/animal captured, etc.) and species of animal captured. Trapping was 
discontinued when MGS presence was verified by a captured animal at a particular grid but 
continued where MGS presence was not confirmed to establish MGS distribution. 
 
In May and June of 2008, Dr. Phil Leitner, a noted MGS expert, conducted habitat assessments 
on and adjacent to the Project Area (Attachment 10). Based in part on Dr. Leitner’s habitat 
assessments, the Project footprint was refined to avoid contiguous stands of natural, native desert 
scrub vegetation. 
 
Western Burrowing Owl 
 
WBO surveys were performed summer 2007 and spring 2008 according to the protocol 
established by the California Burrowing Owl Consortium (CBOC) (1993) and accepted by 
CDFG. In addition to the 500-foot buffer surrounding the Survey Area required by CBOC 
protocol, as noted earlier, CEC requires a habitat evaluation within a 1-mile buffer surrounding 
the Survey Area. See Attachments 11 and 12 for detailed description of WBO surveys. 
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A burrow survey was conducted in all habitat suitable for WBO to map all burrows with WBO 
sign (white-wash, pellets, feathers, bones), burrows that could be occupied, and owls. Mapping 
accuracy was achieved by using GPS units. In DT habitat, the survey was conducted 
concurrently with focused DT surveys. In areas without suitable habitat for DT, biologists 
walked transects at adequate spacing to ensure 100 percent visual coverage This was done during 
dawn/dusk hours to increase the likelihood of observing owls if they were present. All burrows 
mapped as potential WBO burrows during DT surveys were also revisited during dawn and dusk 
hours. Dates, times, personnel, weather conditions, and results of WBO burrow and owl 
observations were recorded. To locate WBO, surveyors drove established paved and dirt roads, 
stopping at observation points that provided a wide view and scanned for WBO and burrows 
with 8 to 10 power binoculars and a 20 to 40 power, 60-mm spotting scope. Vehicles were used 
as blinds, when possible, to minimize disturbance to owls. If burrows with sign were not visible 
from established roads, surveyors approached the burrows on foot, carefully verifying presence 
or absence of WBO at the burrows. All WBO locations were mapped using GPS units. 
 
Raptors 
 
Raptor surveys were conducted during the spring and winter of 2007. Surveys were conducted 
by slowly driving (at 15 to 25 miles per hour) along all dirt and paved roads on the Project 
footprint and a 500-foot buffer surrounding the Project Area, frequently stopping to scan 
surrounding terrain and potential perches for raptor species. The 1-mile buffer was evaluated for 
potential raptor habitat, according to CEC guidelines and was also scanned for raptors during 
driving surveys. All raptor and nonraptorial soaring bird species were identified and their 
locations were recorded using GPS units. Inactive and currently active nests were also noted and 
recorded using GPS. Reported observations of species from previous surveys were also noted 
and investigated during raptor surveys. See Attachment 13 for detailed description of raptor 
surveys. 
 
2.2.5 State Waters Streambed Delineation 
 
To address concerns about the proximity of the Project Area to the dry lake itself and the 
Project’s associated potential impacts as expressed by CDFG personnel (Ms. Becky Jones), a 
qualitative functions and values assessment was performed of the existing wetland area, its 
upland buffer area, and Project footprint (Attachment 6). The functions and values assessment 
was undertaken in terms of habitat, hydrologic/biogeochemical functions, and water quality 
utilizing two methods of assessment: 
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 1. California Rapid Assessment Method (CRAM) 
 2. Hydrogeomorphic Approach (HGM) 
 
The objective of this assessment is to provide qualitative and quantitative assessment of the 
functions and values of the Project’s wetland area in terms of: 
 

� ambient wetland conditions, 

� restoration potential (based on the BLM’s 2007 Harper Dry Lake Area of Critical 
Environmental Concern Wetlands Restoration Project), and 

� assessment of potential impacts to the wetland related to the Project. 
 
A jurisdictional wetland delineation is pending. 
 



 
 

 
Mojave Solar Project - Biological Technical Report Page 13 
08080191_MSP BioTechRpt.doc   5/21/2009 

CHAPTER 3 –
EXISTING CONDITIONS   

 
 
These existing conditions represent findings within the Survey Area, which includes the Project 
Area; an area encompassing the Project Area that represents the boundary of an outdated 
construction footprint [known as the Biological Resource Survey Area (BRSA)], and a 1-mile 
buffer surrounding the Project Area. 
 
3.1 VEGETATION COMMUNITIES 
 
A total of 17 vegetation communities and other land cover types were mapped within the Survey 
Area, with 11 of those occurring within the Project Area (Figure 5). Attachment 4 contains 
representative photos of vegetation communities mapped within the Survey Area. Vegetation 
communities were classified based on Holland (1986). Additionally, when necessary, vegetation 
community names were assigned based on characteristics observed in the field that did not 
readily fit into the existing nomenclature. The acreage of each vegetation community within the 
Project Area, BRSA, and 1-mile buffer area is provided in Table 1. 
 
3.1.1 Alkali Marsh

Alkali marsh is a vegetation community typically dominated by perennial, emergent monocots 
that grow in either standing water, or in soils that are saturated during most or all of the year. 
High evaporation rates combined with low flow levels of fresh water create high saline 
conditions, which are particularly prevalent during the summer months (Holland 1986). In the 
desert, this community occurs along along dry lakes or in some basins. Representative species 
for the Survey Area include salt grass (Distichlis spicata), remnant cattails (Typha sp.), salt 
marsh sand spurrey (Spergularia marina), and annual pickleweed (Salicornia depressa). Alkali 
marsh does not occur within the Project Area. However, approximately 43 acres of this 
vegetation community occur within the Survey Area. 
 
3.1.2 Alkali Playa
 
Alkali playa is a low-growing vegetation community that typically occurs on poorly drained soils 
with high salinity. Alkali playa has a very low plant cover with wide spacing between shrubs. 
Alkali playas within the Survey Area were mostly barren, with shadscale (Atriplex confertifolia) 
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occurring along its margins. Alkali playa does not occur within the Project Area. However, 
2 acres of this vegetation community occur within the Survey Area. 
 

Table 1 
Vegetation Communities and Other Cover Types for the Mojave Solar Project 

Vegetation Communities and Other 
Cover Types (Holland Code) 

Project Area 
(Acres) 

BRSA1

(Acres) 
1-mile Buffer 

(Acres) 
Survey Area2

(Acres) 
Alkali Marsh (52310) 0 8.8 33.80 42.6
Alkali Playa (46000) 0 0 2 2
Desert Saltbush Scrub (36110) 2.4 2220 3926.9 6149.3
Disturbed – Desert Saltbush Scrub 75.5 235.2 387.2 697.9
Desert Sink Scrub (36120) 39.6 0.9 349 389.5
Dry Lake  9.3 32 2327.1 2368.4
Mojave Creosote Bush Scrub (34100) 4.9 281.9 2797.2 3084
Mojave Creosote Bush Scrub-
Ambrosia dumosa dominant 0 0 96.6 96.6 
Mojave Desert Wash Scrub (34250) 1.9 82.1 586.3 670.3
Tamarisk Scrub (63810) 11.8 6 120.2 138
Active Agricultural 61.5 0.01 0 61.5
Fallow Agricultural-Disturbed Desert 
Saltbush Scrub 377.9 51.6 26.5 456 
Fallow Agricultural-Ruderal 846.6 0 1.8 848.4
Developed 76.1 107.6 1204.7 1388.4
Disturbed 271.3 80.2 164.1 515.6
Evaporation Pond 0 0 23.1 23.1
Man-made Drainage 0 30.3 31.4 61.7
Total Acreage 1778.8 3136.6 12077.9 16993.3
1 Prior to the completion of the general botanical surveys, Mojave Solar established a primary study area boundary, 

in which the Project would be designed. This primary study area is indicated as the Biological Resources Survey 
Area in Figure 2. Acreages shown for the BRSA do not include the Project Area. 

2 The Survey Area includes the Project Area, the BRSA, and the 1-mile buffer. 
 
3.1.3 Desert Saltbush Scrub
 
Desert saltbush scrub mapped within the Survey Area were dominated by shadscale, spinescale 
(Atriplex spinifera), and allscale (Atriplex polycarpa) shrubs up to 6 feet in height. Other shrubs 
found growing within desert saltbush scrub in the Survey Area included winter fat 
(Krascheninnikovia lanata), horsebrush (Tetradymia canescens), and creosote bush (Larrea 
tridentata). Approximately 2 acres of desert saltbush scrub occur within the Project Area, and 
approximately 6,149 acres occur within the entire Survey Area. 
 
3.1.4 Disturbed – Desert Saltbush Scrub
 
Disturbed desert saltbush scrub exists in several locations within the Survey Area. It was mapped 
in areas that have been altered by previous human activity including grading, repeated clearing, 
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and vehicular damage, which over time has degraded “naturally” occurring desert saltbush scrub 
resulting in a lower shrub density and an increased abundance of nonnative plant species. Within 
the Survey Area, disturbed desert saltbush scrub is mainly dominated by allscale and spinescale 
with a dominant understory of nonnative herbaceous plants. Approximately 75 acres of disturbed 
desert saltbush scrub occur within the Project Area, and approximately 698 acres occur within 
the entire Survey Area. 
 
3.1.5 Desert Sink Scrub
 
Desert sink scrub is characterized as being dominated by chenopod type plants that grow on 
poorly drained soils with high alkalinity and sometimes with a layer of salt crust at the soil 
surface. Dominant plants for this vegetation community within the Survey Area include bush 
seepweed (Suaeda moquinnii), alkali heath (Frankenia salina), red molly (Kochia californica), 
and five-horn smother-weed (Bassia hyssopifolia). Within the Survey Area, this vegetation 
community occurred between, or intermixed with, alkali marsh and desert saltbush scrub. There 
are approximately 40 acres of desert sink scrub within the Project Area, and approximately 390 
acres occur within the Survey Area. 
 
3.1.6 Dry Lake
 
Dry lake was determined to be bare saline soils devoid of vegetation. Approximately 9 acres of 
dry lake occur within the Project Area, and approximately 2,368 acres occur within the entire 
Survey Area. 
 
3.1.7 Mojave Creosote Bush Scrub
 
Mojave creosote bush scrub within the Survey Area was found to consist of widely spaced 
shrubs from 2 to 6 feet in height and dominated by the creosote bush and white bursage 
(Ambrosia dumosa). While dominated by shrubs, this vegetation community also was found to 
have an herbaceous layer that included such native annual species as dwarf cottonrose (Filago 
depressa), Fremont’s phacelia (Phacelia fremontii), and desert dandelion (Malacothrix 
glabrata). Approximately 5 acres of Mojave creosote bush scrub vegetation occur within the 
Project Area and approximately 3,084 acres of this community occur within the entire Survey 
Area. 
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3.1.8 Mojave Creosote Bush Scrub–Ambrosia dumosa Dominant
 
Mojave creosote bush scrub detected in the western portion of the Survey Area that was found to 
be dominated almost exclusively by white bursage was mapped as its own distinct vegetation 
community. This variant vegetation community of Mojave creosote bush scrub does not occur 
within the Project Area. However, approximately 97 acres occur within the entire Survey Area. 
 
3.1.9 Mojave Desert Wash Scrub
 
Mojave desert wash scrub in the Survey Area consists mostly of sandy, braided, shallow washes 
dominated by allscale and creosote bush. In areas where a more defined channel was present, 
shrub species detected included water jacket (Lycium andersonii), peachthorn (Lycium cooperi), 
cheesebush (Ambrosia [Hymenoclea] salsola) and white bursage. Native annuals detected in 
Mojave desert wash scrub within the Survey Area included whitestem blazingstar (Mentzelia 
albicaulis), Mojave pincushion (Chaenactis xantiana), woolly (Eriophyllum wallacei), 
whitemargin sandmat (Chamaesyce albomarginata) and Mojave suncups (Cammisonia 
campestris). Approximately 2 acres of Mojave desert wash scrub occur within the Project Area 
and approximately 670 acres of this vegetation community occur within the entire Survey Area. 
 
3.1.10 Tamarisk Scrub
 
This community is dominated by tamarisk (Tamarix ramosissima), a nonnative shrub to small 
tree from Central Asia. The plant was originally introduced for erosion control and windbreak 
purposes. Tamarisk is very deep rooted and can be found along streams and lake shores 
throughout California. Tamarisk is highly invasive and is associated with dramatic changes in 
groundwater availability. This species is also capable of forming monotypic stands that 
outcompete native species for water. Tamarisk scrub is restricted to a few areas within the 
Survey Area that are mainly situated near the western margin of Harper Lake. In addition, 
tamarisk trees were detected along roadsides adjacent to abandoned agricultural fields and along 
access roads where they were being utilized as windbreaks surrounding residential developments 
(see Figure 5). Approximately 12 acres of this community occur within the Project Area, and 138 
acres occur within the entire Survey Area. 
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3.1.11 Active Agricultural
 
The active agricultural area is currently farmed with alfalfa (Medicago sativa) and is being 
irrigated with a center pivot system. A total of 61.51 acres of active agriculture occur within the 
Survey Area and with 61.5 acres in the Project Area and 0.01 acre within the BRSA. 
 
3.1.12 Fallow Agricultural-Disturbed Desert Saltbush Scrub
 
The fallow agricultural-disturbed desert saltbush scrub community occurs in areas previously 
used for agricultural purposes but that have now become occupied with several Atriplex sp. shrub 
species. The dominant species is allscale, a colonizer that readily occupies abandoned 
agricultural lands in the Mojave Desert. The degree of regrowth appears to correspond to 
variation in soil texture and moisture retention. Other plants that were detected in this vegetation 
community included shadscale, Russian thistle (Salsola tragus), annual bursage (Ambrosia 
acanthicarpa), and salt heliotrope (Heliotropium curassavicum). Approximately 378 acres of this 
community occur within the Project Area, and a total of 456 acres occur within the entire Survey 
Area. 
 
3.1.13 Fallow Agricultural-Ruderal
 
The fallow agricultural-ruderal vegetation community occurs on land formerly used for 
agricultural purposes and is dominated by ruderal nonnative plants. The dominant plant species 
are Russian thistle, Saharan mustard (Brassica tournefortii), and Mediterranean grass (Schismus 
arabicus). This community type represents the largest category that occurs within the Project 
Area, covering an area of approximately 847 acres. Approximately 848 acres occur within the 
entire Survey Area. 
 
3.1.14 Developed
 
The areas mapped as developed include paved roads, dirt roads, residential areas, and the SEGS 
facility. Developed areas account for approximately 76 acres of the Project Area, and 
approximately 1,388 acres of the entire Survey Area. 
 
3.1.15 Disturbed
 
Disturbed habitat is land that has been altered by previous human activity including grading, 
repeated clearing, and vehicular damage. Disturbed land is typically characterized by more than 
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50 percent bare ground and an absence of remnant native vegetation. Disturbed habitat within the 
Survey Area is mostly unvegetated and when vegetation is present it mostly consists of Saharan 
mustard. Disturbed areas account for approximately 271 acres of the Project Area, and 
approximately 516 acres of the entire Survey Area. 
 
3.1.16 Evaporation Pond
 
Two evaporation ponds are located in the northwestern portion of the SEGS facility, northwest 
and outside of the boundaries of the Project Area and within the 1-mile buffer zone. The 
evaporation ponds cover an approximate area of 23 acres within the Survey Area. 
 
3.1.17 Man-Made Drainage
 
A man-made drainage is located in the western portion of the Survey Area, west and outside of 
the boundaries of the Project Area. The drainage runs parallel to the western edge of the SEGS 
facility and was presumably built to aid in flood control to protect this facility. The man-made 
drainage covers an approximate area of 62 acres within the Survey Area. 
 
3.1.18 Sensitive Vegetation Communities
 
Sensitive vegetation communities are those that are considered rare in the region, support special 
status plant or animal species, or receive regulatory protection (e.g., waters, which includes 
wetlands as defined by the U.S. Army Corps of Engineers [USACE] and CDFG). In addition, 
vegetation communities listed on the CNDDB as having the highest inventory priorities are 
considered sensitive (CDFG 2003). Within the Survey Area there were no sensitive vegetation 
communities detected.5 
 
3.2 FLORA 
 
Results of 2009 botanical surveys will be included in a letter report in July 2009, following the 
fourth and final survey. During 2008 field surveys, 149 plant species were detected in the Survey 
Area and consisted of 134 native species (91 percent) and 14 nonnative species (9 percent) 
(Attachment 4). For comparison, 53 plant species were detected in the 2007 field surveys 

                                                        
5  According to the CNDDB (CDFG 2008) transmontane alkali marsh was recorded in 1979 by BLM.  

Transmontane alkali marsh is considered a sensitive vegetation community by CDFG.  It was reported as being 
spring-fed originally, but at the time of observation it was presumed to be sustained by agricultural runoff.  There 
was no indication during surveys that transmontane alkali marsh was still established in the Survey Area. 
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consisting of 44 native species (83 percent) and 9 nonnative species (17 percent) (EDAW 2007).6 
During 2008, native annuals totaled 61, whereas in 2007, native annuals totaled 4. The great 
abundance of both native annual and perennial species (i.e., those that sprout from corms, tubers, 
etc.) in 2008 supports the fact that botanical surveys were adequate with respect to detectability 
of special status plants.  
 
No CDFG rare, state listed or federally listed plant species were detected within the Survey Area; 
however, eight CNPS listed species were determined to have potential to occur (Table 2). Three 
CNPS listed species (desert cymopterus, CNPS List 1B.2; Mojave fish-hook cactus, CNPS List 
4.2; and Mojave spineflower, CNPS List 4.2) were detected within the Survey Area. 

3.2.1 Special Status Plant Species
 
Three special status plant species were detected in the Survey Area during 2008 focused rare 
plant surveys: desert cymopterus, Mojave fish-hook cactus, and Mojave spineflower. A single 
occurrence of desert cymopterus (CNPS List 1B.2) was observed growing in an open area of a 
small sandy wash approximately 1,350 feet southeast of the intersection of Santa Fe Avenue and 
Harper Lake Road (Table 2; Figure 6). Dominant plant species found growing in the wash where 
desert cymopterus was detected include shrubs, cheesebush, and white bursage, as well as annual 
species including Mojave pincushion, woolly easterbonnets, redroot cryptantha (Cryptantha 
micrantha), bristly fiddleneck (Amsinkia tessellata var. tessellata), and desert dandelion. 
 
One occurrence of Mojave fish-hook cactus (CNPS List 4.2) was observed growing 
approximately 975 feet southeast of the detected desert cymopterus (Figure 6). It was found 
growing on a high spot within the wash where other shrubs had established and soils were sandy 
but compacted. The dominant vegetation community associated with the occurrence of Mojave 
fish-hook cactus was desert saltbush scrub outside of the wash and the same species detected for 
desert cymopterus within the wash. 
 
Two populations of Mojave spineflower (CNPS List 4.2) were observed growing within the 
Survey Area. The western population was detected at the western edge of the Survey Area and 
found to be growing in a large wash that extends northeast toward the SEGS facility (Figure 6). 
The extent of the western population is approximately 22 acres and was determined to extend 
farther to the west, well outside of the Survey Area. The dominant vegetation communities 
associated with the western population included open Mojave creosote bush scrub and desert  
                                                        
6 General botanical surveys and rare plant surveys were conducted for the Mojave Solar Project Area during spring 

and summer 2007 through 2009 by EDAW biologists, results of which are briefly mentioned herein.  A complete 
reporting of survey results can be reviewed in Botanical Survey Reports for years 2007 through 2009. 
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Table 2 
Special Status Plant Species Detected or Those Having a Potential to Occur within the Mojave Solar Project Area 

Common Name 
Scientific Name 

Sensitivity 
Status1 

General Habitat
Description 

(CNPS 2008) 
Flowering 

Period Probability of Occurrence 
Chaparral sand-verbena 
Abronia villosa var. aurita 

CNPS List 1B.1 Known to occur in 
chaparral, coastal scrub 
and desert dunes or sandy 
areas. 

Annual herb
Blooms January-September

Low potential of occurrence within Survey Area. 
Chaparral sand-verbena is known to occur over 5 
miles from the Survey Area near the town of Hinkley, 
CA (CDFG 2008). No populations were observed in 
the Survey Area during 2008 botanical surveys. 

White pygmy poppy 
Canbya candida 

CNPS List 4.2 Known to occur in Joshua 
tree woodland, Mojave 
desert scrub, and 
pinyon/juniper woodland. 

Annual herb
Blooms March-June 

Low potential of occurrence within Survey Area. 
White pygmy poppy is known to occur over 5 miles 
from the Survey Area near Kramer Hills (CDFG 
2008). No populations were observed in the Survey 
Area during 2008 botanical surveys. 

Desert cymopterus 
Cymopterus deserticola 

CNPS List 1B.2 Found in Joshua tree 
woodland and Mojave 
desert scrub 

Perennial herb
Blooms March-May 

Detected within the Survey Area. One individual was 
detected in a small wash, south of Santa Fe Avenue, 
and approximately 4,350 feet (0.8 mile) southwest of 
the southernmost section of the Project Area. 

Recurved larkspur 
Delphnium recurvatum 

CNPS List 1B.2 Known to occur in 
chenopod scrub, 
cismontane woodland, 
and valley/foothill 
grassland 

Perennial herb
Blooms March-June 

Low potential of occurrence within Survey Area. 
Recurved larkspur is not listed as occurring near the 
Survey Area using a 9-quad search centered on the 
Lockhart quad (CDFG 2008). The closest occurrence 
of recurved larkspur (recorded in 1952) is 
approximately 20 miles west of the Survey Area, near 
the northeast corner of Edwards Airforce Base and 
near State Route 58. No populations were observed in 
the Survey Area during 2008 botanical surveys. 

Barstow woolly sunflower 
Eriophyllum mohavense 

CNPS List 1B.2 Creosote bush scrub, 
desert playas, and desert 
saltbush scrub 

Annual herb
Blooms March-April 

Moderate to high potential of occurrence within 
Survey Area. Barstow woolly sunflower is known 
from a population just north of Harper Lake (CDFG 
2008). No populations were observed in the Survey 
Area during 2008 botanical surveys. 
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Common Name 
Scientific Name 

Sensitivity 
Status1 

General Habitat
Description 

(CNPS 2008) 
Flowering 

Period Probability of Occurrence 
Sagebrush loeflingia 
Loeflingia squarrosa var. 
artemisiarum 

CNPS List 2.2 Desert dunes, great basin 
scrub, and sonorant desert 
scrub. 

Annual herb
Blooms April-May 

Low potential of occurrence within Survey Area. 
Sagebrush loeflingia is not listed as occurring near the 
Survey Area using a 9-quad search centered on the 
Lockhart quad (CDFG 2008). No populations were 
observed in the Survey Area during 2008 botanical 
surveys. 

Mojave monkeyflower 
Mimulus mohavensis 

CNPS List 1B.2 Joshua tree woodland and 
Mojave desert scrub. 

Annual herb
Blooms April-June 

Low potential of occurrence within Survey Area. 
Mojave monkeyflower is not listed as occurring near 
the Survey Area using a 9-quad search centered on the 
Lockhart quad (CDFG 2008). No populations were 
observed in the Survey Area during 2008 botanical 
surveys. 

Mojave fish-hook cactus 
Sclerocactus polyancistrus 

CNPS List 4.2 Creosote bush scrub, 
Joshua tree woodland 

Perennial stem succulent 
Blooms April-July 

Detected within the Survey Area. One individual was 
detected approximately 975 feet southeast of the single 
occurrence of desert cymopterus, and also in the same 
wash. 

Utah glasswort 
Salicornia [Sarcocornia] 
utahensis 

CNPS List 2.2 Known to occur along 
alkali playas and marshes 

Perennial succulent 
Blooms August-September 

Moderate potential of occurrence within the Survey 
Area. According to information in the CNDDB, this 
species was previously detected near the Rancho 
Percebu Duck Club Pond, west of Harper Lake 
(CDFG 2008). A pickleweed species was found 
growing in the proximity of alkali marsh in the 
Survey Area, but based on rigorous field inspection 
during the appropriate blooming period, it was 
determined that the species was Salicornia depressa 
(annual pickleweed). 

Mojave spineflower 
Chorizanthe spinosa 

CNPS List 4.2 Atriplex scrub, Joshua 
tree woodland 

Annual herb
Blooms April-July 

Detected within the Survey Area. Two populations of 
this species totaling approximately 1,500 individuals 
were detected in the far western and far eastern 
portions of the Survey Area.  

1 California Native Plant Society (CNPS) 
List 1B.1- Plants rare, threatened, or endangered in California and elsewhere; seriously endangered in California. 
List 1B.2 - Plants rare, threatened, or endangered in California and elsewhere; fairly endangered in California. 
List 2.2 - Plants rare, threatened, or endangered in California, but more common elsewhere; fairly endangered in California. 
List 4.2 - Plants of limited distribution (on CNPS Watch List); fairly endangered in California.
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wash scrub species typical of the Survey Area, on both hard-packed and loose sandy soils, 
respectively. The eastern population was observed growing at the edge of Harper Dry Lake and 
east of the Project Area. The extent of the eastern population is approximately 3.6 acres. 
 
Dominant plant species associated with the smaller population include shrubs, spinescale, and 
bush seepweed, as well as annual species including snake’s head (Malacothrix coulteri), 
California dandelion (Malacothrix californica), pebble pincushion (Chaenactis carphoclinia ssp. 
carphoclinia), red brome (Bromus madritensis ssp. rubens) and split grass (Schismus arabicus). 
Soils were observed to be a mixture of hard-packed sandy to loose sandy textures with evidence 
of cryptogammic crusts. 
 
3.3 FAUNA 
 
A total of 103 wildlife species were detected during general reconnaissance and protocol wildlife 
surveys (Attachments 7, 8, 9 12, and 13). These included 2 butterfly species, 12 reptile species, 
73 bird species, and 16 mammal species. There are no wildlife corridors documented within or 
near the Project Area (County of San Benardino 2009). Although Harper Lake, when inundated, 
is a known stopover site for migratory birds, the lake does not currently receive adequate water 
that provides suitable conditions for migrating birds.  
 
3.3.1 Special Status Wildlife Species Definition
 
Special status wildlife species are species that are either legally protected under the ESA and/or 
CESA or other regulations, or species considered by the scientific community to be sufficiently 
rare to qualify for such listing. Special status species include those listed or proposed for listing 
as threatened or endangered under the ESA or the CESA. Also included in this list are CDFG 
SSC species, species that are fully protected in California, those on the CDFG “Watch List” of 
Special Animals, or species that are covered under the Bald and Golden Eagle Protection Act 
(BGEPA) (USFWS 2007).  
 
Five federally and/or state listed wildlife species were detected on-site. All five of these species 
are discussed below and in Table 3. Twelve additional special status wildlife species that were 
detected or have the potential to occur on-site are also described in Table 3. 
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Table 3 
Potentially Occurring Special Status Wildlife Species Relevant to the Mojave Solar Project 

Common Name 
Scientific Name Sensitivity Status1 Habitat Requirements Probability of Occurring On-site 

Reptiles 
Desert tortoise 
Gopherus agassizii 

ESA: Threatened
CESA: Threatened 
 

Various desert scrubs and desert washes up 
to about 5,000 feet, but not including 
playas. 

Detected. Desert tortoise (DT) individuals were not 
detected during 2009 surveys; however, in 2008, a 
total of 35 DTs were encountered in the BRSA, with 6 
observed on  ZOI transects for a total of 41 DT 
observations. No live DT were documented during the 
2007 surveys of the Project Area, although one live 
DT was documented in the 1-mile buffer. Accept for 
one roaming DT observed during reconnaissance 
surveys in 2006, no live DT were observed within the 
Project Area.  

Birds 
American white pelican 
Pelecanus erythrorhynchos 

CDFG: Special Concern 
Species 

Breeds in northeast California, winters 
throughout central and southern California. 
Forages in rivers, lakes, estuaries, bays, and 
marshes. Nests usually in brackish or 
freshwater lake islands. 

Detected. Remains of this species were found in 
August 2007, north of the Project Area within the 
1-mile buffer. The carcass was scavenged. 

Northern harrier 
Circus cyaneus 

CDFG: Species of Special 
Concern 

Occurs in grasslands and agricultural fields 
during migration and in winter. 

Detected. Two individuals of this species were 
observed within the 1-mile buffer, one in May 2007 
and one in August 2007. 

Swainson’s hawk 
Buteo swainsoni 

CESA: Threatened Migrant that breeds in North America and 
winters in South America. Forages in open 
grasslands, agricultural areas, sparse 
shrublands, and small open woodlands. 
Nests in scattered trees within grasslands, 
shrublands, or agricultural landscapes. 

Detected. One individual of this species was observed 
perched on the Project Area near the southern 
boundary in June 2007. Two other individuals were 
observed soaring above the 1-mile buffer in August 
2007. 

Prairie falcon 
Falco mexicanus 

CDFG: Watch List Forages in open grasslands, agricultural 
fields, and desert scrub. Prefers ledges on 
rocky cliffs for nesting. 

Detected. Two individuals of this species were 
observed soaring above the 1-mile buffer west of the 
Project Area in May 2007. One other individual was 
observed perched on utility poles and foraging in the 
active agricultural field in the Project Area in August 
2007.  Prairie falcons were also detected within the 
Project Area during 2008 and 2009. 
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Common Name 
Scientific Name Sensitivity Status1 Habitat Requirements Probability of Occurring On-site 

Cooper’s hawk 
Accipiter cooperi 

CDFG: Special Concern 
Species 

Preys upon small birds and mammals; also 
feeds on reptiles and amphibians. Breeds in 
wooded areas near open water. 

Detected. One individual observed flying over site 
during 2008 desert tortoise surveys. Not expected to 
breed on-site due to lack of appropriate woodland 
habitat. 

Merlin 
Falco columbarius 

CDFG: Watch List Preys upon small birds; also feeds on 
reptiles and amphibians, and small 
mammals. Ranges across broad habitats, 
including grasslands, shrublands, and 
woodlands. Not known to nest in 
California. 

Detected. One individual observed flying over site 
during 2008 desert tortoise surveys. Not expected to 
breed on-site due to lack of appropriate woodland 
habitat. 

American peregrine falcon 
Falco peregrinus anatum  

CESA: Endangered
CDFG: Fully Protected 

Open habitats from tundra, moorlands, 
steppe, and seacoasts to mountains, and 
open forested regions, especially where 
there are suitable nesting cliffs. 

Detected. One individual of this species was observed 
within the Project Area perched on a utility line north 
of the active agricultural field in August 2007. This 
individual was likely a transient or at most may use the 
area in the vicinity of the Survey Area as a peripheral 
and occasional part of its home range. 

Western burrowing owl 
Athene cunicularia 

CDFG: Species of Special 
Concern 

Found mainly in grassland and open scrub 
from the seashore to foothills. Strongly 
associated with ground squirrel burrows. 

Detected. In 2008, one western burrowing owl (WBO) 
was observed within the Project area. One owl pellet 
was observed in the northwestern corner of the Project 
Area in 2008. In 2007, a pair of WBOs were observed; 
however, they were not observed during 2008 surveys. 
An unchained domestic dog was observed within this 
area, so the loss of the pair may have been due to dog 
predation, or the WBO may have moved. 
Reconnaissance surveys in 2006 resulted in detection 
of 4 WBOs within the Project Area.  

Short-eared owl 
Asio flammeus 

CDFG: Special Concern 
Species 

Nests in well-vegetated open areas 
including grasslands, grain fields, riparian 
edges, and marshes. Many populations of 
this species are migratory. 

High potential for this species to occur. This species 
was detected in the Project Area during reconnaissance 
surveys in 2006. Suitable nesting habitat for this 
species occurs in the active agricultural field. 

Willow flycatcher 
Empidonax traillii 

CDFG: Endangered Riparian woodlands with current or 
evidence of recent water flow and scouring. 
Riparian corridors must be at least 10 
meters wide, closed canopy, relatively 
dense understory, and open midstory. 

Detected. One individual of this species was observed 
using a small stand of ornamental trees within the 
Project Area near the southern boundary in June 2007. 
Suitable breeding habitat for this species does not 
occur within the Project Area or the 1-mile buffer; 
therefore, this individual was likely a migrant. 
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Common Name 
Scientific Name Sensitivity Status1 Habitat Requirements Probability of Occurring On-site 

California horned lark 
Eremophila alpestris actia 

CDFG: Species of Special 
Concern 

Often occurs in fields, grasslands, shores, 
and tundra habitats. 

Detected. Suitable habitat for horned lark occurs 
throughout the Survey Area. California horned larks 
were detected in flocks throughout the Survey Area in 
2008 but were not mapped. 

Le Conte’s thrasher 
Toxostoma lecontei 

CDFG: Species of Special 
Concern  

Inhabits areas with sparse desert scrub and 
uses cholla cactus for nesting. 

Detected. Suitable habitat for this species occurs 
throughout the Survey Area. Le Conte’s thrasher was 
observed in 2007 and 2009 in the Project Area. 

Loggerhead shrike 
Lanius ludovicianus 

CDFG: Species of Special 
Concern 

Occurs in semiopen country with utility 
posts, wires, and trees to perch on. 

Detected. Suitable habitat for loggerhead shrike occurs 
throughout the Survey Area. Loggerhead shrikes were 
observed in the Project Area during 2007 and 2009. 

Yellow warbler 
Dendroica petechia 

CDFG: Special Concern 
Species 

Breeds in mature riparian woodlands that 
consist of cottonwood, willow, alder, and 
ash trees. 

Detected. This species was observed within the Project 
Area during May 2007 surveys. Suitable breeding 
habitat for this species does not occur within the 
Project Area or the 1-mile buffer; therefore, this 
individual was likely a migrant and was not mapped. 

Mammals 
Desert kit fox 
Vulpes macrotis 

CCR: Protected Open desert, areas of desert scrub, 
grasslands, and sand dunes. Sandy and 
loamy soils. 

Two kit fox natal den sites were detected during 2009 
DT surveys within the Project Area. 

Mohave ground squirrel 
Spermophilus mohavensis 

CESA: Threatened
 

Mojave desert scrub, alkali scrub, and 
Joshua tree woodland between 1,800 and 
5,000 feet. Sandy to gravelly soils. 

Detected. In 2007, this species was trapped south of 
the Project Area within the 1-mile buffer, in Mojave 
creosote bush vegetation, which does not occur in the 
Project Area. 

American badger 
Taxidea taxus 

CDFG: Species of Special 
Concern 

Coastal sage scrub, mixed chaparral, 
grassland, oak woodland, chamise 
chaparral, mixed conifer, pinyon-juniper, 
desert scrub, desert wash, montane 
meadow, open areas, and sandy soils. 

High potential for this species to occur. A badger den 
was detected within the Survey Area during 
reconnaissance surveys in 2006. 

1 Sensitivity Status Key 
Federal Endangered Species Act (ESA) 
State California Code of Regulations (CCR) 

California Department of Fish and Game (CDFG) 
 California Endangered Species Act (CESA) 
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3.3.2 Federally Listed Wildlife Species
 
Desert Tortoise 
 
The DT is federally listed as threatened under the ESA, with critical habitat designated by 
USFWS (1994a). The listing was initially made on August 4, 1989, by emergency rule (USFWS 
1989) and by final rule on April 2, 1990 (USFWS 1990). This listing status applies to the entire 
population of DT, except in Arizona south and east of the Colorado River, and in Mexico. An 
approved recovery plan has been published by USFWS (1994b). The DT was listed as threatened 
under CESA on June 22, 1989 (CFGC 1989). The DT is widely distributed in the deserts of 
southern California, southern Nevada, extreme southwestern Utah, and western and southern 
Arizona, and throughout most of Sonora, Mexico. Habitat consists of firm but not hard ground, 
usually soft sandy loams and loamy sands to allow for burrow construction; loose sands are 
rarely occupied except at the edges of those sandy patches. The species has also been found on 
rocky slopes. The DT is not found on dry lakes. The species generally occurs at elevations below 
4,000 feet (Stebbins 1985) although it has been observed at over 5,000 feet. 
 
In the Mojave Desert, the DT is most often found in association with creosote bush, Joshua tree 
woodland, and saltbush scrub. Optimal habitat consists of creosote bush scrub vegetation, 
supporting a variety of moisture-rich ephemeral vegetation on which the DT feed. The species is 
herbivorous and is most active when plants are available for forage or when pooled water is 
available for drinking. Annual precipitation within DT habitat averages between 2 to 8 inches per 
year. The species is herbivorous and is most active when plants are available for forage or when 
pooled water is available for drinking. DT are most active early March through early June and 
again between September and early November; however, they are marginally active throughout 
the summer 
 
The DT reaches an average length of 6 to 14.6 inches, with males growing larger than females. A 
Mojave DT matures at approximately 15 to 18 years of age and can live 50 to 100 years. DT 
normally construct nests and lay eggs in May or June. The clutch size varies from 2 to 14 eggs 
with an average of 3 to 5 although some eggs may not be fertile (Lawler 2000). DT typically 
have home ranges from 27 to 130 acres and these figures probably underestimate the actual area 
familiar to the tortoise. A home range is the area in which a tortoise travels, feeds, sleeps, courts, 
and has its burrows. Individuals commonly traverse 1,500 to 2,600 feet per day within their 
home range and males have been recorded to travel 0.75 square mile within their home range 
(Lawler 2000). The range of individual tortoises depends on factors such as density of food 
plants, size, age, and sex of the tortoise. Mojave DT are also known to disperse extended 
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distances such as 2.0 miles in 16 days and 4.5 miles in 15 months (Stebbins 1985). DT are also 
known to disperse extended distances such as 2.0 miles in 16 days and 4.5 miles in 15 months 
(Stebbins 1985). This widespread and once common taxon is rapidly declining in numbers due to 
various factors including the spread of the fatal Upper Respiratory Disease Syndrome disease 
(Jacobson 1992), increases in raven populations that prey on juvenile tortoises, and habitat 
destruction in the form of off-road vehicle use and development. 
 
Desert Tortoise Survey Results During 2009 DT surveys, no DT individuals were detected; 
however several signs of DT were observed, most of which occurred in areas where disturbed 
desert saltbush scrub is growing. In 2008, surveys for DT resulted in observation of 35 live DTs, 
6 of which were within ZOI transects, totaling 41 tortoise observations in 2008. Of the observed 
tortoises, 33 were adults, 6 were sub-adults and 2 were juveniles. No live DT were observed 
within the Project Area during 2008, and the only DT sign observed within the Project Area were 
5 DT carcasses. These carcasses were observed in disturbed desert saltbush scrub habitat. In 
2007, only one live DT was documented during surveys, within the 1-mile CEC buffer south of 
the Project Area. Year 2006 reconnaissance and site surveys documented four live DT in areas 
that would eventually be excluded from consideration for development. One of the four tortoises 
was encountered in the southwestern portion of section 28, in disturbed desert saltbush scrub. 
 
The majority of DT and DT sign was observed on the western and eastern portion of the BRSA 
(Figure 7). The Project Area, which is mainly dominated by abandoned agricultural land, was 
almost completely devoid of DT sign, with the exception of the observation of five DT carcasses. 
Sign locations and descriptions are provided in Attachments 7, 8 and 9. A map of the DT and 
sign detected for all surveys can be reviewed in Figure 7. 
 
All wildlife species detected during wildlife surveys, field data sheets, and photodocumentation 
are provided in Attachments 7, 8, 9, 12, and 13.  
 
3.3.3 State Listed Wildlife Species
 
The federally listed DT is also listed as threatened under CESA. Additionally, MGS, Swainson’s 
hawk, American peregrine falcon, and willow flycatcher are also listed as threatened under 
CESA and have the potential to occur in the Survey Area. 
 
Mohave Ground Squirrel 
 
The MGS was listed as threatened under CESA in 1983. It inhabits desert areas, including 
alluvial fans, basins, and plains with deep sandy or gravelly friable soils with an abundance of 
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native herbaceous vegetation. This species is typically associated with a variety of habitats, 
e.g., Mojave creosote bush scrub, shadscale desert scrub, alkali scrub, and Joshua tree woodland. 
The species feeds on green vegetation and seeds but may also eat carrion. The MGS remains 
underground from August through February or March and is active during the spring and 
summer. 
 
There have been a number of MGS detections in the Harper Lake region since 1975, as 
documented within the CNDDB. Eight MGS occurrences have been recorded within 5 miles of 
the study area. 
 
Mohave Ground Squirrel Survey Results In consultation with resource agencies, it was 
determined that surveys for MGS were not required in 2009. In April, 2008, MGS expert, Phil 
Leitner, PhD, conducted a habitat assessment of the study area, to provide an estimate of the 
MGS habitat quality. Dr. Leitner’s habitat assessments of the Project Area and surrounding 
vicinity are included as Attachment 10. One MGS was captured south of the Project Area within 
the 1-mile buffer during 2007 surveys (Figure 9) (EREMICO Biological Services 2007). 
No MGS were captured during trapping efforts in 2006 (EREMICO Biological Services 2006).  
 
Mohave Ground Squirrel Habitat Assessment Results The CNDDB was queried to 
determine historic occurrences of MGS within approximately 8 kilometers (5 miles) of the 
survey area. In addition, Dr. Leitner’s analysis also utilized other records of MGS occurrences 
collected for a comprehensive database covering the period 1998–2007 (Leitner 2008). Maps 
prepared for the BLM West Mojave Plan that indicate the locations of lands designated for the 
Mohave Ground Squirrel Conservation Area were also reviewed (BLM 2005).
 
Within the Project Area, there are previously disturbed areas that have reverted to desert saltbush 
scrub vegetation dominated by allscale. This is the condition on the northeast quarter section of 
Section 32, and along the western and southern edges of Section 33. Although these areas are 
heavily dominated by allscale and do not provide food resources to support a permanent MGS 
population, individual animals could be present here from time to time. The southern half section 
of Section 29 and almost all of Section 33 are either barren of vegetation or support only low 
ruderal growth. The absence of native shrubs in these parts of the Project Area makes them 
unsuitable for MGS. 
 
The Project Area immediately adjoins large areas of creosote bush scrub habitat to the east and 
south. These adjoining areas appear to be suitable habitat for MGS. West of Harper Lake Road, 
much of Section 30 was formerly in agricultural production. The formerly cultivated areas of 
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Section 30 now support a monotypic stand of allscale, of varying density and with numerous 
barren patches. Although this monotypic allscale does not provide food resources to support a 
permanent MGS population, individual animals could be present here from time to time. In the 
southeastern corner of Section 30, much of the land surface is barren of native shrubs, with 
weedy ruderal vegetation and some abandoned buildings. These areas are not suitable habitat for 
MGS. Adjacent to the Project Area, all of Section 25 and portions of Sections 31 and 36 support 
desert saltbush scrub. This habitat appears to be largely undisturbed except for past livestock 
grazing and dumping of trash along dirt roads. It is dominated by allscale with a number of other 
native shrub species present. These areas are clearly suitable habitat for MGS. The northeastern 
corner of Section 31 is barren of native shrubs, with abandoned structures and weedy vegetation. 
This portion of Section 31 would not support MGS. 
 
The Harper Lake area lies within the MGS Conservation Area as designated in the West Mojave 
Plan (BLM 2005). However, a 37-square-mile area including the dry lake bed and surrounding 
private and public lands was excluded from the conservation area. All of Project Area lies 
outside of the conservation area. The study area west of Harper Lake Road is outside of the 
conservation area, although the western boundary of the study area is immediately adjacent to 
the conservation area. According to provisions of the West Mojave Plan, ground disturbance 
within the MGS Conservation Area is limited to 1 percent of total acreage over the 30 year life of 
the Plan. On this basis, BLM has been rejecting right-of-way applications for siting solar energy 
projects within the conservation area. However, it is important to emphasize that these 
restrictions apply only to public lands managed by BLM.  
 
Immediately east of the Project Area, Section 34 appears to provide adequate habitat to support a 
permanent MGS population. Although there are no records of MGS occurrence on these specific 
parcels, the soils and vegetation here are highly suitable for this species. The fact that 2 years of 
protocol trapping failed to detect MGS in the saltbush habitat in the NW ¼ of Section 29 
indicates that this parcel does not support a permanent population. However, there is sufficient 
shrub cover here that animals from adjacent habitat to the west and east might occasionally be 
present. Small peripheral areas of saltbush on the NE ¼ of Section 32 and around the western 
and southern edges of Section 33 present the same possibility. The occasional presence of MGS 
in these areas is confirmed by the individual that was seen and captured in 2007. Finally, the S ½ 
of Section 29 and most of Sections 32 and 33 lack shrub cover and are not suitable habitat for 
MGS. 
 
There are MGS records for Sections 25, 31, and 36 outside of the Project Area, but within the 
study area west of Harper Lake Road. Although these records date to surveys conducted in 1988 
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and 1989, no significant habitat changes are evident over the past 20 years. The desert saltbush 
scrub habitat in these parcels is suitable for occupancy by MGS.  
 
There are no MGS records for Section 30, which was probably in agricultural production during 
these earlier surveys. However, allscale has invaded the abandoned fields here and this type of 
shrub cover could be occupied occasionally by MGS moving from adjacent suitable habitat. 
These portions of Section 30 do not provide the diverse food resources that are necessary to 
support a permanent MGS population (Leitner and Leitner 1998). 
 
American Peregrine Falcon 
 
The American peregrine falcon was listed as endangered under CESA in 1971 and is a California 
state fully protected species (Table 3). In the past, the species primarily nested on cliffs, although 
recent nesting has been documented in abandoned common raven (Corvus corax) nests, electric 
utility poles, and buildings (White et al. 2002), among other unconventional sites. Peregrine 
falcons are frequently found along shorelines and large bodies of water, and they forage in open 
landscapes, often foraging up to 5 miles from the nest site and ranging widely during migration 
(White et al. 2002). Home range for this species can be up to 582 square miles. 
 
American Peregrine Falcon Survey Results  The peregrine falcon is not known to breed 
in the vicinity of the Project; however, the species has undergone recent expansion due to 
elimination of the use of persistent chemicals, such as DDT. One American peregrine falcon, 
likely a transient, was detected within the Project Area perched on the ground north of the active 
agricultural field on August 14, 2007, during WBO surveys (Figure 9). 
 
Swainson’s Hawk 
 
The Swainson’s hawk was listed as threatened under CESA on April 17, 1983. This species 
typically inhabits savanna, open pine-oak woodland, and cultivated lands with scattered trees and 
is known to build nests along wetlands, drainages, savannas, and farmsteads. This species is a 
common inhabitant of the Great Plains and other relatively arid areas of western North America, 
extending less commonly to interior Alaska; northern Mexico; and western Minnesota, Illinois, 
Missouri, and Texas. Prey includes mammals, birds, and reptiles during the breeding season, and 
invertebrates (especially grasshoppers and dragonflies) at other times (England et al. 1997). 
Suitable nesting and foraging habitat for Swainson’s hawk occurs on-site in the form of large 
ornamental trees at occupied and abandoned residences and open active and fallow agricultural 
fields.  
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Swainson’s Hawk Survey Results A single Swainson’s hawk was observed perched on a 
small shrub within the Project Area on June 20, 2007, during a raptor survey and a pair of 
Swainson’s hawks was observed soaring over the Project Area on August 13, 2007, during a 
WBO survey (Figure 9). At least two large, empty stick nests were also found within the 1-mile 
buffer (Figure 9); however, no birds were seen using these nests and the bird species that bred 
using these nests cannot be determined. 
 
Willow Flycatcher 
 
The willow flycatcher (CESA endangered) was listed under CESA in 1990 as endangered. This 
species is restricted to willow-dominated riparian habitats, usually in proximity to water. 
Breeding records of this species are known from three sites in the western Mojave Desert, at Oro 
Grande in 1920 (27 miles south of the Project Area), at Big Morongo Canyon Preserve in 1982 
(77 miles southeast of the Project Area), and along the Mojave River in 1994 and 1995 (32 miles 
south of the Project Area) (BLM 2005).  
 
Willow Flycatcher Survey Results A willow flycatcher was observed within the Project Area 
on June 12, 2007 (Figure 9), during the known spring migratory period for a northern subspecies 
of willow flycatcher (E. t. brewsteri) that is known to migrate through this area. No suitable 
willow flycatcher breeding habitat occurs within the Project Area; therefore, this individual was 
likely a transient. Based on this lack of suitable habitat, the willow flycatcher is not expected to 
remain or breed within the Project Area. 
 
3.3.4 Nonlisted, Special Status Wildlife Species
 
In addition to the federally and state listed species discussed above, 10 CDFG SSC and two 
Watch List species have the potential to occur within the Survey Area. Those species are 
American white pelican, prairie falcon, Cooper’s hawk, merlin, short-eared owl, yellow warbler, 
northern harrier, WBO, California horned lark, Le Conte’s thrasher, loggerhead shrike, desert kit 
fox, and American badger. Results of focused surveys for WBO and American badger are 
presented below. Two of these species, American white pelican and yellow warbler, were 
detected within the Project Area or within the 1-mile buffer. However, because no suitable 
breeding or wintering habitat occurs for these species within the Project Area, these individuals 
were likely transients. Therefore, these species are not expected to remain or breed within the 
Project Area. 
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Three California SSC were observed during surveys. These include the WBO, Cooper’s hawk, 
LeConte’s thrasher, and loggerhead shrike. A prairie falcon and a merlin were also observed. 
While neither of these species are designated SSC, observations were noted because both are 
CDFG Watch List and the USFWS Birds of Conservation Concern species. 
 
Western Burrowing Owl 
 
The WBO is considered an SSC by CDFG due to intensive development pressure on the species’ 
habitat. It is also a migratory bird and, as such, is protected by the federal Migratory Bird Treaty 
Act (MBTA) (Title 16, United States Code, Sections 703-712). 
 
The WBO is considered an SSC by CDFG due to intensive development pressure on the species’ 
habitat. WBO habitat consists of annual and perennial grasslands, deserts, and scrublands, 
characterized by low-growing vegetation (Zarn 1974; CBOC 1993). Suitable WBO habitat may 
also include trees and shrubs if the canopy covers less than 30 percent of the ground surface. 
Burrows are the essential component of WBO habitat and both natural and artificial burrows 
provide protection, shelter, and nests for WBO. WBO typically use burrows made by mammals, 
such as ground squirrels or badgers but also may use man-made structures, such as cement 
culverts; cement, asphalt or wood debris piles; or openings beneath cement or asphalt pavement. 
 
WBO in California are generally nonmigratory and occur mostly in the Central and Imperial 
valleys, primarily in agricultural areas. Small, scattered populations occur in the Mojave Desert. 
The West Mojave Plan documents 53 records of WBO in the east Mojave Desert (Campbell 2004), 
only five of which are confirmed breeding pairs. Population density seems to be correlated with 
prey availability, particularly small mammals (Klute et al. 2003). 
 
Western Burrowing Owl Survey Results In consultation with resource agencies, it was 
determined that surveys for WBO were not required in 2009. During WBO surveys in 2008, a 
single WBO was observed within the Project Area (Figure 8). A pair of WBO that had been 
observed in the Project Area during 2007 surveys were not observed in the 2008 surveys. A 
domestic dog was observed within this area, so the loss of the pair may have been due to dog 
predation, or the owls may have simply moved. During 2006 reconnaissance surveys, four WBO 
individuals were detected in the eastern section of the Project Area. 
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Northern Harrier 
 
Northern harriers breed in open wetlands, including marshy meadows; wet lightly grazed 
pastures; old fields; freshwater and brackish marshes; and dry uplands including upland prairies, 
mesic grasslands, drained marshlands, croplands, cold desert shrub-steppe, and riparian 
woodland. The densest populations of northern harriers are typically associated with large tracts 
of undisturbed habitat dominated by thick vegetation growth (Macwhirter and Bildstein 1996). 
Harrier prey includes small and medium-sized mammals (primarily rodents), birds, reptiles, and 
frogs.  
 
Northern Harrier Survey Results Suitable habitat for this species occurs throughout the 
Survey Area. Harriers were detected twice in the 1-mile buffer north of the Project Area: May 
30, 2007, during DT surveys and August 22, 2007, during WBO surveys (Figure 9). This species 
was also detected within the Project Area during 2006 reconnaissance surveys (EDAW 2006), 
but not mapped. 
 
Cooper’s Hawk 
 
Cooper's hawk nests primarily in oak woodlands but occasionally in willows or eucalyptus. 
Outside of the breeding season, it disperses widely from southern Canada to northern Mexico. 
The species preys primarily upon small birds and mammals, although it also takes reptiles and 
amphibians. Cooper’s hawk breeds in wooded areas near open water or moist areas.  
 
Cooper’s Hawk Survey Results A Cooper’s hawk was observed flying over the Survey 
Area during DT surveys in 2008. It would not be expected to nest within the Survey Area, due to 
lack of suitable habitat. 
 
Merlin 
 
This small falcon is atypical in its family in its highly migratory habits and strong preference for 
bird prey. It is similar to the unrelated Cooper's and sharp-shinned hawks in the later respects, 
but forages over much more open terrain. Breeding in the northern half of North America, the 
species only occurs in California in the winter. The preferred habitats of the merlin are 
grasslands and agricultural fields.  
 
Merlin Survey Results The merlin was documented within the fallow fields during both 
DT and WBO surveys in 2008. 
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Prairie Falcon 
 
Prairie falcons inhabit dry environments of western North America where cliffs of bluffs 
punctuate open plains and shrub-steppe deserts (Steenhof 1998). The prairie falcon preys on 
medium-sized desert mammals (frequently ground squirrels [Spermophilus spp.]) and birds 
(especially horned larks and western meadowlarks [Sternella neglecta]). The species ranges 
widely, searching large areas for patchily distributed prey.  
 
Prairie Falcon Survey Results Prairie falcons were observed twice within the Project 
Area: a pair was observed soaring just west of the Project Area during DT surveys and a single 
individual was observed hunting in the active agricultural area on 2 consecutive days (August 22 
and 23, 2007) during WBO surveys (Figure 9). This species was also detected during 
reconnaissance surveys of the Project Area in 2006 (EDAW 2006). Suitable prairie falcon 
breeding habitat occurs on the desert bluffs approximately 8 miles northeast of the Project Area 
but not within the Project Area. 
 
Short-eared Owl 
 
Short-eared owls inhabit open country, including marshes, grasslands, and tundra, where they 
nest on the ground (Holt and Leasure 2006). Reproduction and population dynamics are closely 
linked to the density of its primary prey, small mammals such as Microtus voles. Fluctuating 
food resources cause this species’ numbers and reproductive success to vary accordingly, and the 
species can be nomadic in response to changes in prey density. The species hunts day and night, 
but wintering birds may be most active at dusk and dawn.  
 
Short-eared Owl One short-eared owl was observed within the Project Area during 
reconnaissance surveys in 2006 (Figure 9; EDAW 2006); however, because this species tends to 
be active both day and night and no subsequent observations were recorded, it is likely that this 
individual was a transient and did not breed within the Project Area. Breeding habitat occurs 
within the Project Area within the active and fallow agricultural fields and within the 1-mile 
buffer on Harper Dry Lake. 
 
Loggerhead Shrike 
 
Loggerhead shrikes inhabit edges between habitat types, grasslands, and other open habitats 
(Yosef 1996). Prey includes invertebrates and small vertebrates, including small mammals, birds, 
and reptiles. In the southern part of its range, including the Survey Area, loggerhead shrikes are 
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resident and remain on permanent territories throughout the year. Outside of the breeding season, 
males and females defend neighboring territories, which coalesce at the beginning of the nesting 
period.  
 
Loggerhead Shrike Survey Results Loggerhead shrikes were observed during 2007 and 2009 
within the Project Area (Figure 9). Suitable breeding and nonbreeding habitat for loggerhead 
shrike occurs throughout the Survey Area. 
 
California Horned Lark 
 
The horned lark is a widespread bird of the open country, preferring short, sparsely vegetated 
prairies, deserts, and agricultural lands (Beason 1995). Adults eat primarily weed and grass seeds 
but they feed insects to their young. During the nonbreeding season, horned larks form nomadic 
foraging flocks that move over a large area searching for food. During the breeding season, pairs 
are uniformly dispersed by territory. The species nests in shallow depressions, often lined with 
fine plant material, on bare ground such as plowed or fall-planted fields. The most significant 
threat to this subspecies is habitat destruction and fragmentation.  
 
California Horned Lark Survey Results California horned larks were detected in flocks 
throughout the Survey Area in 2007 and 2008 but were not mapped. Suitable habitat for horned 
lark occurs throughout the Survey Area, although no nesting was documented. 
 
Le Conte’s Thrasher 
 
Le Conte’s thrasher is an uncommon resident of the American southwest and northwestern 
Mexico deserts. Typical habitat consists of sparsely vegetated desert flats, dunes, alluvial fans, or 
gently rolling hills having a high proportion of saltbush or shadscale (Atriplex spp.) and/or 
cylindrical cholla cactus (Opuntia spp.) (Sheppard 1996). Shrubs are well scattered with 
contiguous or closed cover usually spaced approximately 15 m apart in any direction; the ground 
underneath is bare or with sparse patches of grasses and annuals as low ground cover. The 
species feeds exclusively on arthropods that it digs from litter under desert shrubs. Surface water 
rarely exists within several kilometers of most territories, except temporarily following 
infrequent rains. The species is not migratory and pairs remain together year-round.  
 
LeConte’s Thrasher Survey Results  Le Conte’s thrasher was observed in the Project 
Area during surveys in 2007 and 2009 (Figure 9). Suitable habitat for this species occurs 
throughout the Survey Area. 
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American Badger 
 
The badger is a resident of level, open areas in grasslands, agricultural areas, and open shrub 
habitats. It digs large burrows in dry, friable soils and feeds mainly on fossorial mammals: 
ground squirrels, gophers, rats, mice, etc. Badgers are primarily active during the day but may 
become more nocturnal in close proximity to humans. The home range of badgers has been 
measured to be 1,327 to 1,549 acres for males and 338 to 751 acres for females in Utah (Lindzey 
1978) and 400 to 600 acres in Idaho (Messick and Hornocker 1981). Mating occurs in late 
summer or early fall and two to three young are born 183 to 265 days later in March or April 
(Long 1973). Badgers are known to live 11 to 15 years (Messick and Hornocker 1981). 
 
American Badger Survey Results One badger den was detected within the Project Area 
during reconnaissance surveys in 2006 (EDAW 2006). The den was partially filled in and no 
recent badger sign was evident, indicating that the den likely had not been used recently. 
 
Desert Kit Fox 

The desert kit fox occupies open desert, areas of desert scrub, grasslands, and sand dunes. It digs 
large burrows in open, level areas, typically in sandy and loamy soils. The species feeds 
primarily on jackrabbits, cottontails, and rodents. Kit foxes are primarily nocturnal, with home 
ranges ranging between 1.0 to 2.0 square miles (Morrell 1972). Kit foxes use multiples dens 
throughout the year, and may move between dens on a nightly basis during the nonbreeding 
season. 

Desert Kit Fox Survey Results Two kit fox dens were documented within the Project Area 
during desert tortoise surveys conducted in 2009 (Appendix F.1). The dens were not previously 
documented during prior surveys conducted for the Project, and therefore occupation of the site 
by the species is likely to have been a recent occurrence.  
 
3.4 CRITICAL HABITAT 
 
Critical habitat for DT does not exist within the Project Area; however, there are several acres 
that exist in the western and southwestern portion of the Survey Area (in the 1-mile buffer).  The 
Survey Area does not include any designated critical habitat for any other special status plant or 
wildlife species. 
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3.5 WILDLIFE MOVEMENT CORRIDORS 
 
Wildlife movement corridors, also referred to as dispersal corridors or landscape linkages, are 
generally defined as linear features along which animals can travel from one habitat or resource 
area to another. A wildlife corridor study was not conducted as part of the Project since 
extensive, long-term species ecology, movement patterns, and dispersal behavior would be 
required to conclusively demonstrate if a particular site or feature of a site served as an important 
movement corridor. These type of data are unavailable for most of the species occurring or 
potentially occurring in the Survey Area. However, drainages, ridgelines, and other natural and 
man-made linear features and barriers often serve as areas that wildlife routinely use to access 
essential natural resources. It is assumed that wildlife species would use such features for 
movement if they occurred within the Survey Area. 
 
The shallow channels, as well as the paved and unpaved roads within the Project Area, have the 
potential to serve as wildlife movement corridors. These features may provide routes to food and 
protective cover resources along the southwestern perimeter of Harper Lake, in BLM’s 
Watchable Wildlife viewing area. However, the relatively small size of the vegetated lake fringe 
would not be expected to provide an important concentration area for migratory birds. No other 
existing linear features occur within the Project Area that would provide a corridor for wildlife 
movement. Additionally, an existing, somewhat degraded series of wire fences currently 
parallels portions of Harper Lake Road, providing a barrier to wildlife movement through the 
site. Additionally, no wildlife corridors have been mapped in the vicinity according to the 
County of San Bernardino (URS 2007). 
 
3.6 WATERS OF THE STATE 
 
3.6.1 Harper Dry Lake Wetlands Function and Values Assessment
 
The Harper Dry Lake wetlands are restricted to a narrow band along the lake’s southwest shore. 
Wetland size is commensurate with water input: less water means less wetland. Additionally, the 
wetland functions and values are commensurate with water input, which is evidently lower than 
the 1990 ENSR baseline assessment (ENSR 1990). This 2007 assessment took into consideration 
the much larger riparian component because these areas are contiguous with the wetlands but 
represent a nonnative and invasive vegetation community. The wetland area has essentially been 
transformed from a marsh to a mesic meadow with some small, relatively shallow pools. The 
average groundwater input since 2003 is 36.25 acre-feet per year (af/yr). Not including rainfall 
(which was not considered in the 1990 ENSR study) this amount is 94 percent less than the 
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runoff water inputs entering the marsh at a time of agricultural decline, although there may be 
additional groundwater inputs into the wetland area that were not recorded and/or documented 
since 2003. 
 
In 1990, approximately 125 acres of emergent marsh (composed of bulrush and cattail) occurred 
in the wetland area (ENSR 1990). Currently, there is likely less than 0.5 acre remaining of the 
125 acres of this cover type. Of the emergent marsh that does occur in the wetland area, as of 
July 2007 there was 0.43 acre of freshwater marsh, 1.57 acres of open water, approximately 4.11 
acres of patchy and low-density pickleweed, and approximately 44.10 acres of low-density and 
patchy saltgrass. This provides a total of 50.21 acres of functioning and viable wetland 
vegetation communities. This transformation since 1990 results in a 40 percent loss in wetland 
area and more than 99 percent loss in marsh habitat (primarily composed of emergent wetland 
vegetation [bulrush and cattail]). 
 
Currently, the riparian habitats within the wetland and buffer area can be generally distinguished 
between areas of degraded native habitat and large monocultures of tamarisk. The functions and 
values of these two generalized groups differ as the degraded native habitat would still support 
more biodiversity than nonnative monotypic stands. However, in areas of degraded native 
wetland habitat where the wetland plant communities and hydrogeomorphic processes were 
relatively intact, these habitats still do not have a high value for these functions. These habitats 
are characterized by low plant species diversity, poor physiognomy represented by a single 
vegetative stratum, and presence of a high amount of standing dead biomass that is not cycling. 
This, in addition to the relatively large expanse of habitat displaced by nonnative tamarisk, and 
its contiguity with established washes, would not support a high diversity of plant and wildlife 
species of all different trophic levels (e.g., saprophytes, heterotrophs, and autotrophs [organisms 
capable of self-nourishment, such as a plant]). 
 
As mentioned above, there are large areas within the Harper Dry Lake riparian corridor that are 
dominated by tamarisk and these areas would contribute to low values for the wetland functions 
addressed above, relative to the native wetland and saltbush communities. Tamarisk forms large 
patches, excluding other species, so the plant diversity and community structure of these areas 
are low. Patches of tamarisk typically support fewer wildlife species than adjacent native riparian 
habitats, have reduced insect populations, support fewer riparian bird species in southern 
California, and generally provide little wildlife habitat (Bossard et al. 2000). Tamarisk is 
suspected of altering hydrological regimes and reducing groundwater availability by transpiring 
large amounts of water from semiarid aquifers. Thus, areas dominated by tamarisk typically have 
very low value for a majority of the functions carried out by native riparian communities. 
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Tamarisk poses a major threat to the integrity of the buffer and wetland area habitats and will 
likely continue to diminish the value of the functions of these communities. 
 
For this wetland, both biotic and abiotic features are also functioning at a relatively low value 
level, which would contribute to the relatively rapid decline of this habitat’s values and its 
quality of functions. Positive developments, such as the removal of selenium and pesticide(s) 
input, is a factor that can contribute to increasing wetland values. However, water inputs and 
exotic species invasion and subsequent proliferation would have to be addressed or this wetland 
will likely continue to degrade in terms of functions and values relatively quickly over time. 
 
The recommended actions outlined in the Harper Dry Lake ACEC Wetlands Restoration Project 
(BLM 2007), among other positive wetland restoration measures, propose planting native 
riparian vegetation, removing invasives, conducting a prescribed burn (to remove collected 
biomass), and upgrading the current irrigation system (to improve the water delivery system). 
However, in addition to these sound recommendations, supplying more water than has been 
actually supplied in recent years is considered crucial for any attempt at a successful wetland 
restoration project (if not the long-term survival of this wetland). As noted earlier, the 2005 CEC 
agreement allows for up to 75 af/yr of water to be used. However, the amounts actually used in 
recent years are significantly less than that agreed amount. 
 
If the current water input continues at its recent values (well below 75 af/yr), it is likely the 
wetland area will eventually become a degraded alkali meadow with small unvegetated (i.e., no 
emergent marsh) seasonal ponds offering nominal to restricted and incidental habitat. Without 
additional water for the wetland area, the BLM restoration plan might not be viable as the most 
fundamental restoration measure, and the establishment of native species (especially native 
emergent marsh and riparian tree species) could not take place at a desired scale. Supplemental 
water would likely improve the potential for success of any restoration effort for the wetlands by 
directly contributing to the establishment of the recommended plant palette. Additional water 
also would dilute salt levels. This wetland, if not periodically diluted, would eventually have 
salinity levels too high for native riparian vegetation (specifically native trees such as poplar and 
willow) to become established and persist (DRI 1990). Hydrological increases would also 
present potentially immediate and certain long-term positive changes, concerning the 
improvement of functions and values for the Harper Dry Lake wetland. 
 
The wetland area at Harper Dry Lake is not self-sustaining and essentially depends on planned 
groundwater inputs (occasional heavy rainfall events may create wetland conditions but this type 
of precipitation event is relatively rare and is not sufficient to create and/or maintain wetland 
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habitat). By virtue of the agricultural groundwater extraction history, and current regional 
population growth, the wetland habitat(s) occurring at Harper Dry Lake may never be self-
sustaining nor demonstrate sustainably high functions and values for plant and animal habitat. 
Concerning the current state of the wetland area and its historical importance for avian habitat, 
BLM has taken action (with commendable effort and understanding) toward recreating and 
maintaining a wetland habitat with the resources available and agreed upon. However, despite 
BLM’s proposed restoration efforts, because of the lack of water, the results may be marginal 
and constitute only incidental wetland habitat with low functions and values. 
 
Although the wetlands at Harper Dry Lake currently present marginal function and value at this 
time, the proposed Project can implement selected on-site features, which could protect the 
remaining (and potentially restored) wetlands. Vegetated buffers between the Project Area and 
wetland could be designed and installed in the form of vegetated barriers and grassed waterways 
(drainages) with vegetated filters. These proactive mitigation measures could reduce or prevent 
the movement of sediment and filter or settle out pollutants from runoff water into the wetlands. 
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CHAPTER 4 –
IMPACTS   

 
 
In this section, Project-related impacts to vegetation communities and special status plant and 
animal species are analyzed. Biological resources may be either directly or indirectly impacted 
by a project. Direct and indirect impacts may be either permanent or temporary in nature. These 
impact categories are defined below. 
 
� Direct: Any alteration, disturbance, or destruction of biological resources that would result 

from Project-related activities is considered a direct impact. Examples include clearing 
vegetation, encroaching into wetlands, diverting natural surface water flows, and the loss of 
individual species and/or their habitats. 

� Indirect: As a result of Project-related activities, biological resources may also be affected in 
a manner that is not direct. Examples include elevated noise and dust levels, soil compaction, 
increased human activity, decreased water quality, and the introduction of invasive wildlife 
(domestic cats and dogs) and plants. 

� Permanent: All impacts that result in the long-term or irreversible removal of biological 
resources are considered permanent. Examples include constructing a building or permanent 
road on an area containing biological resources. 

� Temporary: Any impacts considered to have reversible effects on biological resources can be 
viewed as temporary. Examples include the generation of fugitive dust during construction; 
or removing vegetation for underground pipeline trenching activities and either allowing the 
natural vegetation to recolonize or actively revegetating the impact area. Surface disturbance 
that removes vegetation and disturbs the soil is considered a long-term temporary impact 
because of slow natural recovery in arid ecosystems. Therefore, all such impacts in the 
Survey Area are considered permanent. 

 
Significance criteria are defined in the general context of the California Environmental Quality 
Act (CEQA) and the National Environmental Policy Act. Potentially significant impacts to 
biological resources include, but are not limited to, the following: 
 
� Substantial impact to plant species considered by the CNPS to be rare, threatened, or 

endangered in California (CNPS 2007) or with strict habitat requirements and narrow 
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distributions; substantial impact to a sensitive natural community (i.e., community that is 
especially diverse; regionally uncommon; or of special concern to local, state, and federal 
agencies). 

� Any impact to wildlife species that are federally or state listed or proposed to be listed; a 
substantial impact to wildlife species of special concern to CDFG, candidates for state listing, 
or animals fully protected in California. 

� Substantial impact to habitats that serve as breeding, foraging, nesting, or migrating grounds 
and are limited in availability, or that serve as core habitats for regional plant and wildlife 
populations. 

� Any impact to important riparian habitats or wetlands and any other “waters of the U.S.” or 
“waters of the state.” 

 
4.1 ASSUMPTIONS 
 
Assumptions employed for the calculation of direct impacts to biological resources are described 
below. Indirect impacts are described separately, specific to each biological resource. For 
purposes of this analysis, the entire Project Area footprint is assumed to be completely, directly, 
and permanently impacted. No temporary impacts are assumed. 
 
4.2 VEGETATION COMMUNITIES 
 
4.2.1 Direct Impacts
 
Project-related activities would not result in significant direct impacts to sensitive vegetation 
communities because no sensitive vegetation communities occur in the Survey Area. All 
nonsensitive vegetation communities in the Project Area (assumed to encompass the solar array 
area, areas associated with transmission structure footprints, access roads, equipment laydown 
areas, and interconnection facilities) would be directly and permanently impacted (Table 4). 
 
4.2.2 Indirect Impacts
 
No significant indirect impacts to native vegetation communities are anticipated as a result of 
Project-related activities because these effects would be reduced to insignificance by impact 
avoidance, minimization, and mitigation measures (described in Chapter 6); however, potential 
indirect impacts could occur as a result of grading activities. Sitewide ground-disturbing 
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Table 4 
Anticipated Permanent Impacts to Plant Communities in the 

Proposed Mojave Solar Project Area 
Vegetation Communities and Other Cover Types

(Holland Code) 
Project Area 

(Acres) 
Upland Vegetation Communities  
Desert Saltbush Scrub (36110) 2.4 
Disturbed – Desert Saltbush Scrub 75.5 
Mojave Creosote Bush Scrub 4.9 
Mojave Desert Wash Scrub 1.9 
Wetland Vegetation Communities  
Desert Sink Scrub (36120) 39.6 
Dry Lake  9.3 
Tamarisk Scrub (63810) 11.8 
Disturbed, Developed, and Other Cover Types  
Active Agricultural 61.5 
Fallow Agricultural-Disturbed Desert Saltbush Scrub 377.9 
Fallow Agricultural-Ruderal 846.6 
Developed 76.1 
Disturbed 271.3 
Total Acreage 1778.8 

 
 
activities could adversely affect vegetation communities off-site by altering adjacent vegetation 
boundaries and creating disturbed areas that are more conducive to invasion of exotic species. 
The introduction and invasion of exotic species could potentially reduce native population 
growth, dispersal, and recruitment. 
 
4.3 PLANT SPECIES 
 
4.3.1 Direct Impacts
 
Potential permanent, direct impacts to special status plant species, if present, may arise from 
implementation of the proposed Project by permanent development of the solar array, power 
generation and support facilities, interconnection facility locations, and access roads. 
 
Federally and State Listed Plant Species 
 
No federally or state listed plants are considered to have the potential to occur within the Survey 
Area; therefore, no direct impacts to listed plant species would result from either Project 
construction or operation. 
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Nonlisted, Special Status Plant Species 
 
Three special status plant species were detected in the Survey Area: desert cymopterus, Mojave 
fish-hook cactus, and Mojave spineflower. All three species were detected in the 1-mile buffer 
zone outside of the Project Area. Both desert cymopeterus and Mojave fish-hook cactus 
observations consisted of single occurrences, and within the same stretch of Mojave desert wash 
scrub habitat. Mojave spineflower was found in much higher numbers (greater than 1,500 
individuals between the two mapped populations). 
 
Of the original list of target species (chaparral sand-verbena, white pygmy poppy, recurved 
larkspur, Barstow woolly sunflower, sagebrush loeflingia, Mojave monkeyflower, and Utah 
glasswort), only desert cymopterus was detected. 
 
Field conditions proved that rainfall for the 2008 and 2009 season was sufficient to support a 
greater abundance of flowering annual species as compared to 2007; therefore, the potential of 
detecting target special status plant species was much higher. Botanical surveys for the Survey 
Area are considered adequate and complete for the 2008 survey season.  The first two surveys of 
the 2009 botanical surveys have not detected any special status plant species. Nevertheless, the 
final two surveys will be conducted so that botanical surveys for the project will be complete.  
 
With implementation of the impact avoidance, minimization, and mitigation measures outlined 
in the mitigation section of this document, the Project’s direct impacts on nonlisted, special 
status plant species, if any, would be reduced to a level of insignificance. 
 
4.3.2 Indirect Impacts
 
Potential permanent, indirect impacts to special status plant species, if present, may arise from 
population fragmentation and introduction of nonnative weeds. Population fragmentation could 
affect pollinator activity and hence gene flow. Introduction and establishment of invasive weeds 
within, or adjacent to, special status plant populations can adversely affect native species by 
reducing growth and recruitment. Such impacts would be avoided through implementation of 
avoidance, minimization, and mitigation measures. 
 
Potential temporary, indirect impacts could arise from runoff and sedimentation, erosion, fugitive 
dust, and unauthorized access by construction workers. Runoff, sedimentation, and erosion can 
adversely affect plant populations by damaging individuals or by altering site conditions 
sufficiently to favor other species that could competitively displace the special status species. 
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Construction-generated fugitive dust can adversely affect plants by reducing the rates of 
metabolic processes such as photosynthesis and respiration. Unauthorized access by construction 
workers and their vehicles can trample and destroy individuals outside of, but immediately 
adjacent to, the proposed construction area. These impacts will be avoided, however, through 
implementation of Project avoidance and minimization measures. 
 
Federally and State Listed Plant Species 
 
Because no federally or state listed plants have the potential to occur within the Survey Area, no 
indirect impacts to listed plant species would result from MSP construction or operation. 
 
Nonlisted, Special Status Plant Species 
 
Three special status plant species were detected in the Survey Area: desert cymopterus, Mojave 
fish-hook cactus, and Mojave spineflower. All three species were detected in the 1-mile buffer 
zone outside of the Project Area. Both desert cymopeterus and Mojave fish-hook cactus 
observations consisted of single occurrences, and within the same stretch of Mojave desert wash 
scrub habitat. Mojave spineflower was found in much higher numbers (greater than 1,500 
individuals between the two mapped populations). 
 
Of the original list of target species (chaparral sand-verbena, white pygmy poppy, recurved 
larkspur, Barstow woolly sunflower, sagebrush loeflingia, Mojave monkeyflower, and Utah 
glasswort), only desert cymopterus was detected. 
 
Field conditions proved that rainfall for the 2008 and 2009 season was sufficient to support a 
greater abundance of flowering annual species as compared to 2007; therefore, the potential of 
detecting target special status plant species was much higher. Botanical surveys for the Survey 
Area are considered adequate and complete for the 2008 survey season.  The first two surveys of 
the 2009 botanical surveys have not detected any special status plant species. Nevertheless, the 
final two surveys will be conducted so that botanical surveys for the project will be complete.  
 
With implementation of the impact avoidance, minimization, and mitigation measures outlined 
in the mitigation section of this document, the Project’s indirect impacts on nonlisted, special 
status plant species, if any, would be reduced to a level of insignificance. 
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4.4 WILDLIFE SPECIES 
 
4.4.1 Direct Impacts
 
The proposed Project could potentially result in direct impacts to special status wildlife species. 
For example, direct impacts could result from mortality of wildlife by crushing or vehicle 
collisions during construction and subsequent maintenance activities. 
 
Federally Listed Wildlife Species – Desert Tortoise 
 
Impacts to DT are expected within the Survey Area due to presence of DT habitat and detection 
DTs during protocol-level surveys. Direct permanent impacts to DT could potentially occur as a 
result of habitat loss due to MSP construction, which would impact 531 acres (within the Project 
Area and only within Section 30) of native habitat that is considered low-quality DT habitat or 
would not be expected to support the species. Within the Project Area, this is represented by 
desert saltbush scrub (3.3 acres), disturbed desert saltbush scrub (146.1 acres), and fallow 
agriculture-disturbed desert saltbush scrub (381.7 acres). Although DT carcasses have been 
documented in a portion of the Project Area (Section 2.8), surveys in 2007, 2008, and 2009 have 
not documented any live tortoises or current activity within the Project Area; however, during 
2006 reconnaissance surveys, one DT was encountered in the southwestern portion of section 28 
traversing through disturbed desert saltbush scrub. In addition to direct permanent impacts to DT, 
temporary direct impacts to the DT could result from an increase in vehicle traffic while the Project 
is under construction and, consequently, an increase in vehicular strikes while tortoises are 
attempting to cross roads within the Survey Area. 
 
Project mitigation, especially site fencing and a preconstruction DT clearance, will minimize any 
potential direct impacts to DT as a result of MSP activities. Implementation of the impact 
avoidance, minimization, and mitigation measures outlined in the mitigation section of this 
document will reduce MSP’s impacts on DT to a level of insignificance. 
 
State Listed Wildlife Species – Desert Tortoise, Mohave Ground Squirrel, and Swainson’s 
Hawk
 
Desert Tortoise See above for discussion of impacts to the federally and state listed DT.  
 
Mohave Ground Squirrel Although the MGS habitat assessment conducted by Dr. Leitner 
indicates that the Project Area would not support a viable population, the presence of suitable 
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habitat adjacent to the Project and one MGS documented on the southern border of the site in 
2007 suggest that the species could occur as an infrequent visitor from time to time. However, 
presence will be assumed for all of the low-quality MGS habitat that exists within Section 30 and 
within the Project Area boundary (exact same areas as for DT). Implementation of the impact 
avoidance, minimization, and mitigation measures outlined in the mitigation section of this 
document will reduce the Project’s impacts on MGS to a level of insignificance. 
 
Swainson’s Hawk Direct impacts to Swainson’s hawk could potentially result from crushing 
of occupied nests; collisions with construction and maintenance vehicles; and taking of breeding 
and wintering habitat as a result of vegetation destruction and grading activities associated with 
development of the MSP. Based on habitat assessments, development of the MSP could 
potentially result in direct permanent impacts to 1,778.8 acres of suitable Swainson’s hawk 
foraging habitat. Impacts to Swainson’s hawk have the potential to be significant; however, with 
implementation of the impact avoidance, minimization, and mitigation measures outlined in the 
mitigation section of this document, the MSP’s effect on Swainson’s hawk would be reduced to a 
level of insignificance. 
 
Nonlisted, Special Status Wildlife Species 
 
Direct impacts to other nonlisted, special status wildlife species could result from the installation 
of the interconnection facility, the establishment of work areas on-site, and wildlife mortality by 
crushing or vehicle collisions during Project construction and subsequent operations and 
maintenance activities. Direct impacts to WBO and other birds listed under the MBTA will be 
avoided by implementation of Project avoidance and minimization measures. 
 
Direct impacts to WBO and other nonlisted special status wildlife species could result from 
crushing of occupied burrows and destruction of nests; collisions with construction and 
maintenance vehicles; and taking of breeding and wintering habitat as a result of development of 
the Project. Implementation of the impact avoidance, minimization, and mitigation measures 
outlined in the mitigation section of this document will reduce the Project’s impacts on WBO 
and other nonlisted, special status wildlife species to a level of insignificance. 
 
4.4.2 Indirect Impacts
 
The proposed Project could potentially result in permanent and temporary indirect impacts to 
special status wildlife species. These impacts would be reduced to insignificance by 
implementation of Project avoidance, minimization, and mitigation measures outlined in the 
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mitigation section of this document. Temporary indirect impacts could result from dust 
accumulation on surrounding vegetation; increased ambient noise levels in adjacent plant 
communities; use of unnatural lighting during dawn, dusk, or nighttime construction; wildfires 
caused by interconnection facilities destroying or disturbing habitat; accumulation of waste 
material in evaporation ponds; or changes in surface drainage patterns following precipitation 
events. 
 
Permanent indirect impacts to special status wildlife species resulting from the proposed Project 
could include (1) habitat fragmentation, where removal of habitat elements results in separation 
of formerly connected habitat patches; (2) increased raptor or raven predation on reptiles, 
songbirds, and small mammals resulting from an increase in perch sites provided by support 
structures; and (3) alteration of surface drainage patterns, which may cause differential 
senescence and death of plant species used by special status wildlife species. Indirect impacts 
from habitat fragmentation are expected to be less than significant due to the previously 
disturbed nature of the majority of the site, and the relatively small and discontinuous areas of 
native habitat that would be affected by the Project. The effects of potentially increased raptor 
predation on small animals and changes in surface drainage patterns on special status wildlife 
species are discussed further below. 
 
Dust accumulation on surrounding vegetation, increased ambient noise levels adjacent to 
construction areas, and wildfires could potentially lead to temporary, indirect impacts to special 
status avian species that may use the adjacent plant communities by disrupting their natural 
foraging patterns and destroying foraging habitat. If construction activities are conducted at 
night, the use of unnatural lighting could temporarily indirectly impact special status wildlife 
species adjacent to construction areas by increasing possible detection by predators. 
Accumulated waste material in evaporation ponds could adversely affect shorebirds that stop 
over and use the pond during migration. If necessary, waste material will be removed and 
disposed of at an appropriate facility. Potential indirect impacts associated with changes in 
drainage patterns will be reduced to insignificance by implementation of the SWPPP and 
DESCP, which will include flood management procedures. 
 
Federally Listed Wildlife Species – Desert Tortoise 
 
Indirect impacts to DT could occur from increased common raven predation associated with the 
installation of new evaporation ponds and the introduction of new elevated perching sites (e.g., 
interconnection facilities). Impacts to tortoises from increased predation by ravens will be avoided 
or minimized, however, by implementation of a raven management plan or by providing a 
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monetary contribution to regional raven monitoring and management programs. Indirect impacts to 
DT from potential deposition of sediment loads during heavy rain events and flooding downstream 
of the site, which could impact existing DT burrows outside of the Survey Area, would be 
minimized by Project design (i.e., rerouting the desert wash and connecting to an off-site channel 
and grading and compacting the entire footprint of the solar array, thereby reducing on-site 
erosion). Similarly, indirect impacts to DT habitat by changes in drainage patterns potentially 
altering off-site vegetation communities would be minimized by Project design. Implementation of 
the impact avoidance, minimization, and mitigation measures outlined in the mitigation section of 
this document will reduce the MSP’s indirect impacts on DT to a level of insignificance. 
 
State Listed Wildlife Species – Desert Tortoise and Mohave Ground Squirrel 
 
Desert Tortoise The potential indirect impacts on DT are discussed above.  
 
Mohave Ground Squirrel Indirect impacts on MGS could occur from increased raptor and 
common raven predation associated with the installation of new evaporation ponds in addition to 
elevated perching sites, including the interconnection facilities, and support structures, as 
discussed above for DT. Indirect impacts to MGS from potential deposition of sediment loads 
during heavy rain events and flooding downstream of the site, which could impact existing MGS 
habitat, would be minimized by Project design (i.e., rerouting the desert wash and connecting to 
an off-site channel and grading and compacting the entire footprint of the solar array, thereby 
reducing on-site erosion). Similarly, indirect impacts to MGS habitat by changes in drainage 
patterns potentially altering off-site vegetation communities would be minimized by Project 
design. Implementation of the impact avoidance, minimization, and mitigation measures outlined 
in the mitigation section of this document will reduce the Project’s indirect impacts on MGS to a 
level of insignificance. 
 
Swainson’s Hawk Indirect impacts to Swainson’s hawk could occur as a result of elevated 
noise and dust levels during construction and increased human activity which may deter this 
species from utilizing the area. Implementation of the impact avoidance, minimization, and 
mitigation measures outlined in the mitigation section of this document will reduce the Project’s 
indirect impacts on Swainson’s hawk to a level of insignificance. 
 
Nonlisted, Special Status Wildlife Species 
 
Indirect impacts could result from increased common raven and raptor predation associated with 
the installation of new evaporation ponds, in addition to new elevated perching sites, including the 
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interconnection facilities and support structures, as discussed above for DT. Indirect impacts from 
potential deposition of sediment loads during heavy rain events and flooding downstream of the 
site, which could impact existing habitat outside of the Survey Area, would be minimized by 
Project design (i.e., rerouting the desert wash and connecting to an off-site channel and grading and 
compacting the entire footprint of the solar array, thereby reducing on-site erosion). Similarly, 
indirect impacts to habitat by changes in drainage patterns potentially altering off-site vegetation 
communities would be minimized by Project design. Implementation of the impact avoidance, 
minimization, and mitigation measures outlined in the mitigation section of this document will 
reduce the Project’s indirect impacts on nonlisted, special status wildlife species to a level of 
insignificance. 
 
Overall, implementation of the impact avoidance, minimization, and mitigation measures will 
reduce the Project’s indirect impacts on nonlisted, special status species to a level of 
insignificance. 
 
4.5 JURISDICTIONAL WATERS 
 
4.5.1 Direct Impacts
 
A jurisdictional wetland delineation has been performed, including collection of all associated 
data.  Formal analysis of the delineation is in progress, the results of which will be reported in 
the near future.  
 
4.5.2 Indirect Impacts
 
No significant indirect impact to waters of the state would occur as a result of Project-related 
activities because these effects would be reduced to insignificance by impact avoidance, 
minimization, and mitigation measures outlined in the mitigation section of this document; 
however, potential indirect impacts to state waters surrounding the Project Area may occur as a 
result of grading activities creating airborne dust and potentially off-site sedimentation. Potential 
permanent, indirect impacts include alteration of drainage patterns. Because Project design 
includes rerouting the desert wash that traverses the Survey Area by creating an open channel 
that would direct flows through the site to an existing drainage basin northeast of the site (i.e., 
Harper Dry Lake), potential indirect impacts to downstream waters would be minimized. 
 
A Drainage, Erosion, and Sedimentation Control Plan (DESCP) will be prepared to comply with 
CEC requirements and Storm Water Pollution Prevention Plans (SWPPPs) will be required to 
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meet State Water Resources Control Board requirements. The DESCP and SWPPP will identify 
the Project design features and best management practices (BMPs) that will be used to 
effectively manage drainage-related issues (e.g., erosion and sedimentation) during construction 
grading and for long-term operations. 
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CHAPTER 5 –
REGULATORY SETTING   

 
 
5.1 STATE AND LOCAL JURISDICTIONS 
 
The MSP requires biological resource-related approvals from CEC and CDFG. The CEC 
licensing process is a CEQA-equivalent process under the Warren-Alquist Act. It is anticipated 
that CDFG will take jurisdiction over any waters associated with the Project and a CDFG 
Streambed Alteration Agreement (SAA) would be required for impacts to waters of the state. 
While the formal land use permitting is handled through the CEC licensing process, CEC 
incorporates local agency requirements into its license and thus San Bernardino County’s land 
use zoning, plans, and policies also are important. 
 
The anticipated local and state actions/authorizations pertaining to potential Project effects on 
biological resources are as follows: 
 

� CEC: Electricity-generating facility license and associated CEQA compliance 
� CDFG: 

� SAA, CFG Code Section 1602, and 
� CESA, CFG Code Section 2081 
 (CDFG would be a “responsible agency” to the CEC’s lead agency CEQA process) 

 
Review of Project impacts and avoidance and minimization measures, and issuance of formal 
authorizations by CDFG will be needed before Project construction can begin. These reviews 
and authorizations are described further below. 
 
5.1.1 Review and Authorization for Impacts to State Waters
 
Because the Project may affect state jurisdictional waters, a SAA is expected to be required from 
CDFG. Under California Fish and Game Code (CFGC) Code Sections 1600-1616, CDFG 
regulates activities that would alter the flow, bed, channel, or bank of streams and lakes in which 
there is at any time an existing fish or wildlife resource or from which these resources derive 
benefit. 
 
Project proponents must provide CDFG with written notification before activities begin that will: 
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� Substantially divert or obstruct the natural flow of any river, stream, or lake; 

� Substantially change or use any material from the bed, channel, or bank of, any river, 
stream, or lake; or 

� Deposit or dispose of debris, waste, or other material containing crumbled, flaked, or 
ground pavement where it can pass into any river, stream, or lake. 

 
Notification is generally required for any activity that will take place in or in the vicinity of a 
river, stream, lake, or their tributaries. This includes rivers or streams that flow at least 
periodically or permanently through a bed or channel with banks and support fish or other 
aquatic life, and watercourses having a surface or subsurface flow that support or have supported 
riparian vegetation. Generally, CDFG is concerned with activities that have the potential to 
impact state-regulated resources at the activity site, as well as the effects of those actions on the 
ecosystem at and surrounding the activity (i.e., upstream, downstream, and neighboring). As 
needed, the process of working with CDFG to develop a draft SAA will identify modifications to 
Project features, if any, to avoid or decrease potential impacts on fish and wildlife resources. 
 
5.1.2 Review and Authorizations for Impacts to State Listed Species
 
CESA requires issuance of a take authorization, pursuant to CFG Code Section 2081, for species 
listed by the state as endangered or threatened. DT, MGS, and Swainson’s hawk are three state 
listed species that may be affected by the Project. Because these species are present within the 
Survey Area and have the potential to occur within the Project Area, the Project will coordinate 
with CEC to develop measures to properly address CESA as it pertains to potential impacts to 
DT, MGS, and Swainson’s hawk. 
 
5.1.3 Compliance with Other State Laws
 
The MSP also will comply with CFG Code Section 3503, which prohibits take, possession, or 
needless destruction of the nests or eggs of any bird, except as otherwise provided by the code or 
any regulation made pursuant thereto and CFG Code Section 3503.5, which prohibits take, 
possession, or destruction of any birds in the orders Falconiformes or Strigiformes (birds of prey) 
or take, possession, or destruction of the nests or eggs of any such bird except as otherwise 
provided by the code or any regulation adopted pursuant thereto. In addition, the MSP will 
comply with Title 14 of the California Code of Regulations, Section 460, which provides specific 
information regarding protection and take of fur-bearing animals in California. 
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5.2 FEDERAL ACTIONS 
 
It is not anticipated that the Project will have any impacts on waters of the U.S., and therefore no 
permitting will be required from USACE under the federal Clean Water Act. A permit will be 
obtained under the federal ESA for impacts to the DT, which is listed as threatened under that 
act. The anticipated federal action/authorization pertaining to potential Project effects on 
biological resources, therefore, will be limited to a Section 10 Habitat Conservation Plan (HCP) 
and Incidental Take Permit (ITP) issued by USFWS pursuant to the ESA. 
 
5.2.1 Review and Authorizations for Impacts to Federal Waters
 
Waters that traverse the Survey Area flow into Harper Dry Lake, which is likely an isolated 
water body and therefore would not be within USACE jurisdiction. 
 
5.2.2 Review and Authorizations for Impacts to Federally Listed Species
 
Because the DT is protected by the ESA and CESA and is known to exist in the Survey Area, the 
requirements of both laws must be met. ESA permitting will be obtained through Section 10, 
which requires preparation of an HCP and issuance of an ITP by USFWS. Because the Survey 
Area has been previously heavily disturbed by agricultural activities and the potential impacts to 
listed species are minimal, the Project will obtain ESA permitting from USFWS using the HCP 
process. 
 
5.2.3 Compliance With Other Federal Laws
 
The Project also will comply with the BGEPA and the MBTA. National guidelines for eagle 
management have been published by USFWS (2007) to assist land owners, land managers, and 
the general public in determining when and under what circumstances protective provisions of 
the BGEPA apply to their activities. The MBTA prohibits “take” of migratory birds, raptors, and 
eagles, where “take” is defined as pursue, hunt, shoot, wound, kill, trap, capture, possess, or 
collect. In addition, the BGEPA also prohibits “take” of bald or golden eagles, their parts, nests, 
and eggs, and further defines “take” as pursue, shoot, shoot at, poison, wound, kill, capture, trap, 
collect, molest or disturb, where disturb is defined as: 
 

…agitate or bother…to a degree that causes, or is likely to cause, based on the 
best scientific information available, 1) injury to an eagle, 2) a decrease in its 
productivity, by substantially interfering with normal breeding, feeding, or 
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sheltering behavior, or 3) nest abandonment, by substantially interfering with 
normal breeding, feeding or sheltering behavior. 

This definition includes impacts that result from human-induced alterations initiated around a 
previously used nest site during a time when eagles are not present, if, upon the eagle’s return, 
such alterations agitate or bother an eagle to a degree that injures an eagle or substantially 
interferes with normal breeding, feeding, or sheltering habitats and causes, or is likely to cause, a 
loss of productivity or nest abandonment. 
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CHAPTER 6 –
AVOIDANCE, MINIMIZATION, AND CONSERVATION MEASURES   

 
 
6.1 GENERAL AVOIDANCE AND MINIMIZATION MEASURES 
 
The following is a list of general impact avoidance and minimization measures that would apply 
to all Project activities. These measures are standard practices designed to prevent environmental 
degradation, and the Project applicant will ensure implementation of these measures to avoid and 
minimize impacts to the greatest extent feasible. A Biological Resources Mitigation 
Implementation and Monitoring Plan (BRMIMP) will be developed for review by CEC as a 
Condition of Certification. The BRMIMP comprehensively describes avoidance, minimization, 
and mitigation measures, and provides a matrix to document their implementation and monitor 
their effectiveness. Those measures include: 
 
� All temporary and permanent impact areas will be surveyed for listed species within 30 days 

prior to commencement of construction activities in the Survey Area. Rare plant species 
identified during preactivity surveys will be conspicuously flagged for avoidance. 

� The construction contractor(s)/crew(s) will be informed about the biological constraints of 
the Project. All construction personnel who work in the Survey Area will attend a contractor 
education program, developed and presented by a Project biologist prior to the 
commencement of construction activity. The construction crews and contractor(s) will be 
responsible for unauthorized impacts from construction activities to sensitive biological 
resources that are outside the areas defined as subject to impacts by CEC and other agencies 
who must issue approvals for the Project. 

� Construction crews and contractors will be responsible for working around all shrubs and 
trees within the construction zone to the extent feasible. Shrubs and trees will be flagged 
during preactivity surveys to indicate priority for avoidance. 

� The anticipated impact zones, including staging areas, equipment access, and disposal or 
temporary placement of spoils, will be delineated with stakes and flagging prior to 
construction to avoid natural resources where possible. Construction-related activities outside 
of the impact zone will be avoided. 

� New and existing roads that are planned for either construction or widening will not extend 
beyond the planned impact area. All vehicles passing or turning around will do so within the 
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planned impact area or in previously disturbed areas. Where new access is required outside 
of existing roads or the construction zone, the route will be clearly marked (i.e., flagged 
and/or staked) prior to the onset of construction. 

� Spoils will be stockpiled in disturbed areas presently lacking native vegetation. Stockpile 
areas should be marked to define the limits where stockpiling can occur. 

� BMPs will be employed to prevent loss of habitat due to erosion caused by Project-related 
impacts (i.e., grading or clearing for new roads). All detected erosion will be remedied within 
two (2) days of discovery. 

� Fueling of equipment will take place within existing paved roads, and not within or adjacent 
to drainages or native desert habitats. Contractor equipment will be checked for leaks prior to 
operation and repaired as necessary. 

� Construction activity will be monitored by a qualified biologist to ensure compliance with 
avoidance and minimization measures. 

� The Project proponent is supportive of funding a monitoring program to document potential 
nesting ravens. The details of the funding mechanism and monitoring will be coordinated 
with USFWS prior to initiation of the MSP. 

� The introduction of exotic plant species will be avoided and controlled wherever possible, 
and may be achieved through physical or chemical removal and prevention. Preventing 
exotic plants from entering the site via vehicular sources will include measures such as 
implementing Trackclean or some other method of vehicle cleaning for vehicles coming and 
going from the site. Earth-moving equipment shall be cleaned prior to transport to the Project 
Area. Weed-free rice straw or other certified weed-free straw will be used for erosion control. 
Weed populations introduced into the site during construction will be eliminated by chemical 
and/or mechanical means approved by CDFG, USFWS, and CEC. 

 
6.2 RESOURCE-SPECIFIC AVOIDANCE, MINIMIZATION, AND MITIGATION 

MEASURES 
 
Resource-specific impact avoidance, minimization, and mitigation measures for the Project 
effects that were determined to be potentially significant are discussed below. Incorporation of 
these measures would reduce potentially significant measures to below a level of significance. 
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6.2.1 Vegetation Communities
 
No mitigation is required to compensate for nonsensitive vegetation that would be directly 
impacted by the Project (see below for mitigation required to compensate for impacts to the 
vegetation communities that are considered state waters or suitable habitat for listed species). 
 
6.2.2 Sensitive Vegetation Communities
 
No sensitive vegetation communities would be permanently or temporarily impacted by Project-
related activities; therefore, no mitigation is required. 
 
6.2.3 Special Status Plants
 
Although special status plant species were documented within the Survey Area, none were 
documented in areas that have been proposed for development. Therefore, no specific impact 
avoidance, minimization, or mitigation measures have been proposed. 
 
6.2.4 Special Status Wildlife
 
Anticipated mitigation requirements for the Project’s permanent impacts to habitats occupied, or 
presumed occupied, by DT will be developed, based on an analysis of the potential level of 
transient use of the Project Area by these species. Mitigation for permanent impacts to these 
species is generally provided by acquiring and conserving in-kind habitat of equal or greater 
value than the habitat impacted. Mitigation for impacts to one WBO location (assumed to be a 
pair), documented during 2008 surveys, would follow CDFG guidance. 
 
Avoidance and minimization measures for temporary indirect impacts to habitat of special status 
wildlife species will be achieved through on-site monitoring of construction activities in areas 
with the potential to support these species. 
 
Desert Tortoise 
 
Avoidance, minimization, and mitigation measures for the DT would include the following: 
 
1. Prior to the onset of construction, the Project Area will be enclosed with a permanent 

tortoise-proof fence to keep DT in habitat adjacent to the site from entering the site during 
construction and operations phases. DT exclusion fencing will be constructed based on the 



 
 

 
Mojave Solar Project - Biological Technical Report Page 59 
08080191_MSP BioTechRpt.doc   5/21/2009 

USFWS recommended specifications for DT exclusion fencing (USFWS 2005). The 
fencing type will be 1-by-2-inch vertical mesh galvanized fence material, extending at least 2 
feet above the ground and buried at least 1 foot. Where burial is impossible, the mesh will be 
bent at a right angle toward the outside of the fence and covered with dirt, rocks, or gravel to 
prevent the DT from digging under the fence. Tortoise-proof gates will be established at all 
site entry points. Any utility corridors and tower locations will be temporarily fenced to 
prevent DT entry during construction. Temporary fencing will follow guidelines for 
permanent fencing and supporting stakes will be sufficiently spaced to maintain fence 
integrity. All fence construction will be monitored by qualified biologists (see #3, below) to 
ensure that no DT are harmed. Following installation, the fencing will be inspected monthly 
and during all major rainfall events. Any damage to the fencing will be repaired immediately. 

2. A clearance survey for any DT that may be on the site will be conducted in all areas with 
shrub cover. A minimum of two clearance passes will be completed after tortoise-proof 
fencing is installed and these will coincide with heightened DT activity, from late March 
through May and during October. This will maximize the probability of finding all DT. It is 
anticipated that no or very few DT will be found. Any DT found will be translocated to a 
location outside of the tortoise-proof fencing but within the plant site (e.g., the newly 
rerouted desert wash) using techniques approved by Agency Representatives. Translocation 
should only occur when daily ground temperatures do not exceed 107.6ºF (i.e., early spring 
or fall), so that animals can safely find refuge in potentially unfamiliar areas without the 
added constraints of lethal temperatures. No DT will be translocated between mid-April 
and early October, unless ambient temperatures are favorable. If the schedule of 
construction requires that clearance surveys continue past the safe time to translocate DT 
(i.e., past early April), then continued searches for DT would include temporarily affixing 
found DT with transmitters for ease of refinding them and translocating them during 
autumn, at a safe time for translocation. Once the site is deemed free of DT after two 
consecutive clearance passes, then heavy equipment will be allowed to enter the sites to 
perform construction activities. 

3. Tortoises would be excluded from the site, and moved outside of tortoise proof fencing to 
suitable desert tortoise habitat owned by Mojave Solar, LLC, which owns, or is in the 
process of acquiring, adjacent to the site. It is anticipated that tortoises moved to these 
offsite adjacent areas would immediately seek a familiar burrow in which to reside. All 
tortoises moved, whether from the site, or during fence construction, would be monitored 
to ensure their safety. Tortoises may be moved during seasons when daily ambient 
temperatures exceed lethal levels, but only late in the day when ground temperatures fall 
below 108°F and air temperatures fall below 90°F. These tortoises will be temporarily 
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monitored to ensure that their behaviors resulting from movement do not affect their 
survival.. 

4. Following site clearance, a report will be prepared by the Project Authorized Biologist 
(AB) to document the clearance surveys, the capture and release locations of all DT found, 
individual DT data, and other relevant data. This report will be submitted to Agency 
Representatives. 

5. In the unlikely event that a DT is found on the site during Project Operations, the DT will 
be captured; contained in a clean, escape-proof box; and temporarily maintained in a cool, 
quiet, safe location until the AB arrives to remove it from the site (no more than 1 day). 
The capture location will be recorded. If ambient temperatures exceed lethal levels on a 
daily level, the AB will confer with CDFG and USFWS representatives prior to 
transporting the DT outside the tortoise-proof fence. 

6. An AB and Biological Monitor(s) (BM) will be appointed to oversee compliance with the 
protection measures for the DT and other species. The AB or BM will be on-site during 
fencing activities. The AB or BM will have the right to halt all activities that are in 
violation of the DT protection measures. Work will proceed only after hazards to the DT 
are removed and the species is no longer at risk, or the individual has been moved from 
harm’s way by the AB. The AB and BM will have in their possession a copy of all the 
compliance measures while work is being conducted on-site. 

7. The proponent will submit the names and statement of qualifications of all proposed ABs and 
BMs to USFWS, CDFG, and CEC (Agency Representatives) for review and approval at least 
30 days prior to initiation of any DT handling, clearance, and preactivity surveys. Project 
activities will not begin until the ABs and BMs are approved by the aforementioned 
agencies. Only ABs will be allowed to handle and relocate DT when necessary. Biological 
monitors will ensure compliance with the protection measures but will not be allowed to 
survey for or handle DT. Workers will notify the AB or BM of all DT observations. 

8. The AB and BM will be responsible for awareness trainings, surveys, compliance 
monitoring, and reporting. 

9. Personnel will utilize established roadways (paved or unpaved) in traveling to and from the 
Survey Area and also will utilize existing tracks on-site whenever possible. Cross-country 
vehicle and equipment use outside designated work areas will be prohibited. To minimize 
the likelihood for vehicle strikes of DT, a speed limit of 25 miles per hour will be 
established for travel within DT habitat. 
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10. A trash abatement program will be established. Trash and food items will be contained in 
closed containers and removed daily to reduce the attractiveness to opportunistic predators 
such as common ravens, coyotes, and feral dogs. 

11. Workers will be prohibited from bringing pets and firearms to the site. 

12. As much as is feasible, parking and storage will occur within the DT exclusion fencing. 
Anytime a vehicle or construction equipment is parked for longer than 2 minutes in 
unfenced DT habitat, the ground under the vehicle will be inspected for the presence of DT 
before the vehicle is moved. If a DT is observed, it will be left to move on its own. If it 
does not move within 15 minutes, the AB will remove and relocate the animal to a safe 
location. 

13. All vehicles and equipment will be in proper working condition to ensure that there is no 
potential for fugitive emissions of motor oil, antifreeze, hydraulic fluid, grease, or other 
hazardous materials. The AB and BM will be informed of any hazardous spills within 24 
hours. Hazardous spills will be immediately cleaned up and the contaminated soil will be 
properly disposed of at a licensed facility. 

14. Intentional killing or collection of either plant or wildlife species including listed species 
such as the DT in the Survey Area and surrounding areas will be prohibited. The AB, BM, 
and Agency Representatives will be notified of any such occurrences within 24 hours. 

15. For emergency response situations, the AB will notify the Agency Representatives within 
24 hours. As a part of this response, the Agency Representatives may require additional 
measures to protect the tortoise. During any responses related to human health, fire, 
hazardous waste, or repairs requiring off-road vehicle and equipment use, the Agency 
Representatives may also require measures to recover damaged habitat. 

16. Water will be applied to the construction right-of-way, dirt roads, trenches, spoil piles, and 
other areas where ground disturbance has taken place to minimize dust emissions and 
topsoil erosion. During the tortoise active season, a BM will patrol these areas to ensure 
water does not puddle for long periods of time and attract tortoises, common ravens, and 
other wildlife to the site. 

17. Upon locating a dead or injured DT, the AB will make initial notification to the Agency 
Representatives within 24 hours of its finding. The notification must be made by telephone 
and writing to the nearest USFWS Field Offices. The report will include the date and time 
of the finding or incident (if known), location of the carcass, a photograph, cause of death 
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(if known), and other pertinent information. DT fatally injured as a result of Project-related 
activities will be submitted for necropsy as outlined in Salvaging Injured, Recently Dead, 
Ill, and Dying Wild, Free-Roaming Desert Tortoises (Gopherus agassizii) (Berry 2003). 
DT with fewer major injuries will be transported to a nearby qualified veterinarian for 
treatment at the expense of the proponent. If an injured animal recovers, the offices of the 
Agency Representatives will be contacted for final disposition of the animal. 

18. On a monthly basis until construction is completed, the AB will prepare a brief report for 
the Agency Representatives, documenting the effectiveness and practicality of the 
protection measures that are in place and making recommendations for modifying the 
measures to enhance species protection, as needed. The report will also provide 
information on the overall biological resources-related activities conducted, including the 
worker awareness training, clearance/preactivity surveys, monitoring activities, and any 
observed DT including injuries and fatalities. 

 
In addition to the measures discussed above, the Project proponent will compensate for impacts 
to DT habitat impacted during construction activities. This will be accomplished either by land 
acquisition acceptable to USFWS, CDFG, and CEC or an assessed financial contribution 
calculated based on the final construction footprint. Habitat conservation generally consists of 
the off-site purchase of in-kind habitat of equal or greater value than that impacted. Funding for 
the long-term management of the land preserved will also be required. The location of the 
preserved land and the management program would be negotiated between the resource agencies 
(including CEC) and the Project applicant. 
 
In addition to the avoidance and minimization measures outlined above, the Project proponent would 
implement any measures required by CEC as a condition of Project certification. 
 
Mohave Ground Squirrel 
 
As noted above, impacts to potential MGS habitat would require mitigation. In June 2008, Dr. 
Leitner conducted a site evaluation of potential MGS habitat within the Survey Area. He 
concluded that the Project Area would not support a viable population of MGS. However, due to 
the presence of MGS habitat within the Survey Area (outside of the Project Area) and one MGS 
documented immediately south of the Project Area in 2007 (south of the active agricultural 
pivot), Dr. Leitner concluded that MGS could conceivably occur on the Project Area, from time 
to time, on a transient basis. Therefore, Dr. Leitner will undertake an analysis of the site-specific 
use by MGS to determine appropriate compensation levels. Funding for the short-term 
enhancement and long-term management of the compensation land also will be provided on a 
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per-acre basis. Because DT, MGS, and WBO typically co-occur within the same habitat type, 
and the rare plants with moderate potential to occur within the Survey Area also share the same 
habitat requirements, the Project intends to purchase compensation lands that also would support 
DT, MGS, WBO and these rare plants, to mitigate impacts to both wildlife species and special 
status plants (if any). 
 
As with DT, to help avoid and minimize impacts to the species, a BM should be on-site during 
all construction activities in potential MGS habitat. Addressing potential MGS-related concerns 
will be part of the biological portion of the construction worker education program mentioned 
above. Trash and food items should be removed from the plant site daily and disposed of 
properly to avoid attracting ravens, a common predator of the MGS. Monthly and final 
compliance reports should be provided to CDFG and other applicable resource agencies 
documenting the effectiveness of mitigation measures and the level of take associated with the 
Project. 
 
Western Burrowing Owl 
 
Avoidance and minimization of impacts to WBO will consist of the following: 
 
1. A preconstruction survey of the permanent and temporary impact areas will be conducted 

to locate active WBO burrows. The survey will consist of walking parallel transects and 
noting any fresh WBO sign or presence of WBO (may be combined with DT 
preconstruction surveys). 

2. No disturbance will occur within 160 feet of occupied burrows during the nonbreeding 
season (September 1 – January 31) or within 250 feet of occupied burrows during the 
breeding season (February 1 – August 31), unless a qualified biologist approved by CDFG 
verifies through noninvasive methods that either the birds have not begun egg-laying and 
incubation or that juveniles from the occupied burrow are foraging independently and are 
capable of independent survival. A minimum of 6.5 acres of foraging habitat will be 
preserved, contiguous with occupied burrow sites to the extent possible, for each pair of 
breeding owls or single, unpaired resident owl. 

3. WBO within the temporary or permanent impact areas and a 160-foot buffer will be 
excluded from active burrows during the nonbreeding season (September 1 – January 31) 
and encouraged to passively relocate to suitable, unoccupied habitat at least 160 feet 
outside of the exclusion area. Off-site burrows will be supplemented at a 2:1 replacement 
ratio of enhanced natural, unoccupied burrows or artificial burrows, per guidelines from the 
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CBOC (1993) and CDFG Memorandum (1995). A minimum of 6.5 acres of foraging 
habitat for WBO will be preserved for each pair impacted. After burrows are confirmed to 
no longer be in use (1 week), the burrow will be excavated using hand tools and refilled to 
prevent reoccupation. Sections of flexible plastic pipe or burlap bag will be inserted into 
the tunnels during excavation to maintain an escape route for any animals inside the 
burrow. If WBO activity is detected at a burrow during the breeding season (February 1 – 
August 31), a 250-foot buffer will be flagged surrounding the occupied burrow and all 
Project-related activity will remain outside of the flagged area. WBO will not be moved or 
excluded from burrows during the breeding season. 

4. Passive Translocation of WBO may be implemented during the nonbreeding season if 
WBO is found to be occupying the Project Area. 

5. A BM will be on-site during all construction activities in potential WBO habitat. 

6. The WBO will be covered as part of the Worker Environmental Awareness Program 
(WEAP) element of the CEC-required BRMIMP. 

7. Trash and food items will be removed from the plant site daily and disposed of properly to 
avoid attracting ravens, a potential predator of the WBO. 

8. During construction activities, monthly and final compliance reports will be provided to 
CDFG and other applicable resource agencies documenting the effectiveness of mitigation 
measures and the level of take associated with the Project. Biological issues also will be 
covered in the ongoing compliance reporting required by CEC. 

 
The CBOC’s mitigation guidelines used by CDFG recommend that mitigation for impacts to 
WBO should be based on the number of pairs directly impacted. Mitigation ratios are based on 
whether suitable acquired habitat is occupied by the species or is contiguous to the impact area. 
The CBOC and CDFG mitigation guidelines recommend a ratio of 6.5 to 19.5 acres per pair of 
WBO (or single individual) impacted, depending on whether the replacement habitat is occupied 
and/or contiguous with the occupied area to be impacted, and also Project-specific negotiations 
with CDFG. Three WBO have been documented to occur within the plant site in different areas, 
although one individual may have been depredated prior to the final survey. Assuming that each 
detected WBO is part of a mated pair and therefore the plant site supports three WBO pairs, the 
anticipated mitigation is anticipated to be 19.5 to 58.5 acres of suitable habitat at a location 
approved by CDFG. Funding for the long-term management of the land preserved would also be 
provided (on a per-acre-of-impact basis). 
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Other Special Status Wildlife Species 
 
If construction is scheduled to occur during nesting season, a nesting bird survey (in addition to 
the WBO survey) will be conducted within permanent (and temporary) impact areas. If nesting 
birds, including but not limited to special status species, are detected in these areas, the nest will 
be flagged and no construction activity will take place near the nest until nesting is complete 
(nestlings have fledged or nest has failed) or CDFG, USFWS, and CEC agree that construction 
can proceed with the incorporation of agreed-to monitoring measures. 
 
If American badger or kit fox dens are discovered during DT or WBO preconstruction surveys, a 
one-way trap door will be installed to passively exclude the badger from the den. American 
badgers are known to use several dens in a wide area, frequently moving between dens. 
Therefore, all potential badger and kit fox dens will be fitted with the one-way trap doors to 
encourage badgers to move off-site. After 48 hours post-installation, the den will be excavated 
and collapsed, following the same protocol used with WBO burrows. These dens will be 
collapsed prior to construction of the DT fence, to allow badgers the opportunity to move off-site 
without impediment. Alternatively, a qualified biologist will trap and remove badgers from 
occupied dens and translocate them off-site into appropriate habitat. 
 
The water discharged to the evaporation ponds will be routinely tested throughout the active life 
of the facility. If any constituent of the pond water, in particular selenium, reaches levels that 
may adversely affect migratory bird species, then the Project proponent would coordinate with 
the pertinent resource agencies to develop additional avoidance measures, such that no 
significant effect would occur to migratory bird species. 
 
6.2.5 Waters of the State
 
A jurisdictional wetland delineation has been performed, including collection of all associated 
data.  Formal analysis of the delineation is in progress, the results of which will be reported in 
the near future.  
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Other Special Status Biological Resources Observed

Path: P:\2008\08080191 Harper Lake Abengoa AFC\6.0 GIS\6.2 Project Directory\6.2.5 Layout\BIO\BTR\OtherSpecies.mxd,  05/22/09,  LeeJ

2,000 0 2,0001,000 Feet

I

Legend
Project Area

Previous Boundary - Biological Resources Survey Area

Mohave Ground Squirrel (MGS) Conservation Area

Superior-Cronese Desert Wildlife Management Area (DWMAs)

Desert Tortoise Critical Habitat

2006

!«A American Badger Den

!«O Barn Owl Nest

!«S Short-eared Owl

2007

""A American Kestrel

""P American White Pelican

""O Barn Owl

""T LeConte's Thrasher

""L Loggerhead Shrike

""M Mohave Ground Squirrel

""N Northern Harrier

""F Peregrine Falcon

""f Prairie Falcon

""S Swainson's Hawk

""2 Swainson's Hawk Pair

"". Kit Fox

""1 Raptor Species

""W Willow Flycatcher

2008

$+C Cooper's Hawk

$+T LeConte's Thrasher

$+L Loggerhead Shrike

$+m Merlin

$+f Prairie Falcon

$+R Red-tailed Hawk

2009

%,K Kit Fox Natal Den Site

%,T LeConte's Thrasher

%,L Loggerhead Shrike

%,O Barn Owl

%,2 Prairie Falcons Pair

Page 87



 
 

 
Page 88 Mojave Solar Project - Biological Technical Report 

08080191_MSP BioTechRpt.doc   5/21/2009 

 
 
 
 
 
 
 
 
 
 
 
 

This page intentionally left blank. 
 
 



 

 

ATTACHMENT 1 

LIST OF FIELD BIOLOGISTS 
AND QUALIFICATIONS 



 

 



A-1 

APPENDIX A 
LIST OF FIELD BIOLOGISTS AND QUALIFICATIONS 

Name Affiliation Surveys Performed Qualifications 
Barbra Calantas EDAW, Inc. Western Burrowing Owl 

Raptors 
Five years of experience as a wildlife biologist in southern 
California, and regularly conducts habitat assessments and focused 
surveys for various sensitive plant and wildlife species, including 
raptors, burrowing owl, and other sensitive birds. 

Josh Corona-
Bennett 

EDAW, Inc. Rare Plants 
Vegetation Mapping 

Ten years of experience as a restoration ecologist that includes 
performing habitat restoration, rare plant surveys, vegetation 
mapping, and habitat assessments throughout the southern 
California region. 

Andrea CurryLow EDAW, Inc. Desert Tortoise Three years of professional consulting and survey experience 
including conducting biological reconnaissance surveys, 
vegetation mapping, and focused surveys for sensitive wildlife 
species, especially those in arid desert ecosystems, such as the 
burrowing owl and desert tortoise.  Attended desert tortoise 
surveying, monitoring, and handling techniques workshop.  Has 
over 600 hours of desert tortoise survey experience and is 
approved to handle desert tortoise. 

Shelly Dayman EDAW, Inc. Desert Tortoise 
Western Burrowing Owl 

Shelly Dayman has over eight years of consulting and survey 
experience, including five years of experience surveying for desert 
tortoises and burrowing owls. 

Jeanette Duffels EDAW, Inc. Rare Plants 
Vegetation Mapping 

Five years of professional consulting and survey experience 
including biological reconnaissance surveys, vegetation mapping, 
and focused surveys for sensitive plant species. 

Richard Dwerlkotte EDAW, Inc. Rare Plants 
Vegetation Mapping 

Over 10 years of multi-disciplinary experience serving as 
environmental scientist/ecologist on various projects related to 
ecological assessment, conducting biological reconnaissance 
surveys, vegetation mapping, and focused surveys for sensitive 
plant species. 
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Name Affiliation Surveys Performed Qualifications 
Katie Hall EDAW, Inc. Desert Tortoise 

Western Burrowing Owl 
Raptors 
Rare Plants 
Vegetation Mapping 

Over six years of multidisciplinary experience; serving as 
environmental scientist, ecologist, on various projects related to 
ecological assessment, conducting biological reconnaissance 
surveys, vegetation mapping, and focused desert tortoise and avian 
protocol surveys.  Has 230 hours of supervised experience 
surveying for desert tortoise. 

Bruce Hanson EDAW, Inc. Rare Plants 
Vegetation Mapping 

Over 10 years of experience of professional consulting and survey 
experience including vernal pools surveys, rare plant surveys, and 
vegetation mapping in California and Mexico. 

Craig Knowles Fauna West 
Wildlife 
Consultants 

Desert Tortoise  
Western Burrowing Owl 

Over 20 years of experience as a biologist with 5 years experience 
surveying for desert tortoise. 

Phil Leitner Professor 
Emeritus at 
Saint Mary’s 
College of 
California 

Mohave Ground Squirrel 
Habitat Assessments 

Renowned Mohave ground squirrel expert. 

Suellen Lynn EDAW, Inc. Raptors 
Western Burrowing Owl 

Sixteen years of professional experience as a biologist, with a 
background in evaluating wildlife-habitat relationships and 
regularly performing protocol surveys for sensitive avian species, 
including the burrowing owl.  Over 1,500 hours’ experience 
identifying, trapping, and banding raptors. 

Scott McMillan EDAW, Inc. Rare Plants 
Vegetation Mapping 

Over 15 years of professional experience as a botanist in 
California, and over 10 years of experience as a restoration 
ecologist, conducting rare plant surveys, vegetation mapping, 
habitat assessments, habitat restoration and creation, and 
burrowing owl translocation. 
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Name Affiliation Surveys Performed Qualifications 
Richard Montijo Plegadis, Inc. Rare Plants 

Vegetation Mapping 
Over nineteen years of Mojave desert survey experience including 
biological reconnaissance surveys, vegetation mapping, and 
focused surveys for sensitive plant species. 

Dana Morin EDAW, Inc. Western Burrowing Owl Eight years of experience as a wildlife biologist focused on the 
effects of anthropogenic disturbances in arid and semi-arid 
ecosystems, and regularly conducts focused surveys for various 
sensitive wildlife and plant species, including avian surveys. 

Jesper Pietsch EDAW, Inc. Rare Plants 
Vegetation Mapping 

Five years of experience as a restoration ecologist in southern 
California, performing rare plant surveys, vegetation mapping, and 
habitat assessment and restoration. 

Dale Powell Powell 
Biological 
Consultants 

Rare Plants; 
Vegetation Mapping 

Over ten years of professional consulting and survey experience 
including biological reconnaissance surveys, vegetation mapping, 
and focused surveys for sensitive plant species. 

Linnea Spears-
Lebrun 

EDAW, Inc. Rare Plants 
Vegetation Mapping 

Two years of professional experience as a restoration ecologist, 
with experience in performing habitat restoration, rare plant 
surveys, and vegetation mapping throughout the southern 
California region. 

Lindsey Spenceley Sundance 
Biology 

Desert Tortoise Over five years of professional experience as a biologist, 
specializing in desert tortoise and large carnivore management.  
Has over 1,000 hours of desert tortoise survey experience and is 
approved to handle desert tortoise. 

Fred Sproul EDAW, Inc. Rare Plants, 
Vegetation Mapping 

Over 20 years of professional experience as a biologist performing 
habitat restoration, rare plant surveys, and vegetation mapping 
throughout the southern California region. 

Peggy Wood Peggy Wood, 
Inc. 

Desert Tortoise 
Western Burrowing Owl 

Over 17 years of professional experience as a biologist, 
specializing in desert tortoise and large carnivore management.  
Has over 1,000 hours of desert tortoise survey experience, 
supervised desert tortoise survey crews, and is approved to handle 
desert tortoise. 
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Name Affiliation Surveys Performed Qualifications 
Lance Woolley EDAW, Inc. Rare Plants 

Vegetation Mapping 
Three years of professional consulting and survey experience 
including biological reconnaissance surveys, vegetation mapping, 
and focused surveys for sensitive plant species. 

Joshua Zinn EDAW, Inc. Wetlands Functions and 
Values Assessment 

Over 14 years professional experience with local, regional, state, 
and federal regulatory compliance with regards to biological 
resources and land use planning, specializing in field studies for 
formal wetland delineations and ecological/functional 
assessments. 
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Mojave Solar Project 
Botanical Survey Schedule 

2007
Surveyors April 13 May 30 May 31 n/a
Josh Corona-Bennett X X
Jeanette Duffels X X
Katie Hall X X
Bruce Hanson X X X
Scott McMillan X
Jesper Pietsch X X
Linnea Spears-Lebrun X X

2008
Surveyors April 14-17 May 20-23 June 17-19 August 27-28
Josh Corona-Bennett X X X
Jeanette Duffels X
Rich Dwerlkotte X
Richard Montijo X X
Jesper Pietsch X X X
Dale Powell X X
Lance Woolley X X

2009
Surveyors March 31 May 4 June 1 July 1
Rich Dwerlkotte X X
Lance Wooley X X
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EXECUTIVE SUMMARY 

Botanical surveys were performed at the proposed Harper Lake Solar Project (Project) site in 
support of environmental documentation required by the California Energy Commission for 
licensing of thermal power plants over 50 megawatts.  The proposed Project site is located 
southwest of Harper Dry Lake, approximately 15 miles west of Barstow, in San Bernardino 
County, California.  The entire 1,250-acre Project site will be affected by Project development. 

Currently, the Project site consists of current and fallow agriculture, with pockets of desert 
saltbush scrub in the northern section.  The Project site is surrounded by open space to the north, 
the Harper Lake Solar Electric Generating System facility to the northwest, the Harper Dry Lake 
Ecological Preserve to the northeast, and Bureau of Land Management-designated Open Space 
to the south and west. 

Six special status plant species that have the potential of occurring on site include desert 
cymopterus (Cymopterus deserticola), Barstow woolly sunflower (Eriophyllum mohavense), 
Mojave monkey flower (Mimulus mohavensis), Utah glasswort (Sarcocornia utahensis), pygmy 
poppy (Canbya candida), and Mojave spineflower (Chorizanthe spinosa).  Based on existing 
habitat characteristics within the Project site and one-mile buffer zone (buffer zone), and known 
occurrences in the vicinity, it was determined that the majority of the plant species listed above 
have a moderate to high potential of occurring within the Project site.   

In 2007, botanical surveys were preformed in mid-April and late May by qualified biologists.  
There were no special status plants detected within the Project site during botanical surveys, 
although, Utah glasswort could potentially be growing just outside of the Project site, near the 
Rancho Percebu Duck Club Pond located just west of Harper Lake.  Plants appearing to be Utah 
glasswort were found in transmontane alkali marsh habitat within the buffer zone.  Analysis of 
collected specimen did not result in a positive identification of this species.  An additional 
specimen collection will be made during a future survey in order to confirm if the plant is in fact 
Utah glasswort.     

The Project site was not adequately evaluated for common and special status plant species 
following the poor wet season of 2006/2007.  It is expected that rare plant surveys will be 
conducted in the future prior to Project construction.  However, even with the low rainfall, 
vegetation assessments should be considered complete, as the primary components were present 
for evaluation in the 2007 season. 
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1.0 INTRODUCTION 

This report summarizes results of botanical surveys conducted by EDAW, Inc. (EDAW) to 
determine the presence of special status plants within the proposed Harper Lake Solar Project 
(Project) site and one-mile buffer zone (collectively referred to as the “Project area”).  During the 
survey effort vegetation mapping was also performed.  Surveys were conducted under 
subcontract to ENSR Consulting and Engineering (ENSR) on behalf of Abengoa Solar, Inc. in 
support of environmental documentation required by the California Energy Commission (CEC) 
for licensing of thermal power plants over 50 megawatts (MW). 

1.1 Project Description

This Project involves developing solar thermal energy facilities with 250 MW generating 
capacity (using parabolic trough technology) on a 1,250–acre site.  Project facilities will include 
a solar array field, steam turbine generator, cooling tower, and a variety of ancillary equipment 
and facilities.  No offsite linear facilities are currently planned.  The Project is expected to 
interconnect with existing transmission lines that run adjacent to the site’s southern boundary, it 
will use site groundwater for cooling (no offsite water supply pipeline), and no natural gas 
pipeline is required.  It is assumed that the biological resources of the entire 1,250-acre site will 
be affected by Project development. 

1.2 Project Location and Site Description

The proposed Project site is approximately 15 miles northwest of Barstow, California, and 
approximately 5 miles north of State Route 58 (Figure 1).  The Project site is located at the 
southwest corner of Harper Lake, an ephemeral alkali lake bed, in the southern section of the 
Lockhart U.S. Geological Survey (USGS) quadrangle and the northern section of the Twelve 
Gauge Lake USGS quadrangle, northeast of the intersection of Santa Fe Avenue with Harper 
Lake Road (Figure 2).  The Project site covers approximately 1,250 acres and currently consists 
of contiguous parcels of private property. 

Topography on the Project site is generally flat with elevation ranging from approximately 2,100 
feet at the southwest corner falling to approximately 2,030 feet at the northeast edge of the site.  
Soils within the Project site have been characterized by Ninyo & Moore Geotechnical and 
Environmental Sciences Consultants (Ninyo & Moore 2006).  The Project site is covered in 
older alluvium consisting of dry, loose-to-medium dense, silty fine-to-coarse sand with 
occasional gravel.  Ninyo & Moore hypothesizes that layers of silt and possibly clay are likely 
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present within the older alluvium.  Vegetation communities that occur within the Project site 
include ruderal and fallow agricultural fields and saltbush (Atriplex spp.) scrub.  Ruderal, exotic, 
and developed land cover types also occur and include urban/developed, general agriculture, and 
nonnative vegetation.  Some Mojave creosote bush (Larrea tridentata) scrub is adjacent to the 
Project site along the south and west boundaries.  Although most of the Project site was 
historically used for agriculture, only one active agricultural crop circle remains. 

Based on a review of existing regional special status species data, six special status plant species 
are known to occur in the area surrounding Harper Lake.  Special status plant species that have 
the potential to occur within the project area include desert cymopterus (Cymopterus 
deserticola), Barstow woolly sunflower (Eriophyllum mohavense), Mojave monkey flower 
(Mimulus mohavensis), Utah glasswort (Sarcocornia utahensis), pygmy poppy (Canbya 
candida), and Mojave spineflower (Chorizanthe spinosa).

Land directly north of the Project site is currently undeveloped open space.  The existing 160 
MW Harper Lake Solar Electric Generating System facilities are located northwest of the Project 
site.  The Harper Dry Lake Ecological Preserve, managed by the Bureau of Land Management 
(BLM), is located northeast of the Project site.  Areas south and west of the Project site are 
designated BLM Open Space. 

2.0 SURVEY METHODS 

EDAW biologists conducted botanical field surveys during April and May of 2007.  The specific 
staff and survey dates are summarized in Table 1. 

Table 1 
2007 Botanical Survey Schedule 

                           Dates 
Surveyors April 13 May 30 May 31 
Bruce Hanson X X X 
Scott McMillan X   
Linnea Spears-Lebrun  X X 
Josh Corona-Bennett  X X 
Jesper Pietsch  X X 
Jeannette Duffels   X X 
Katie Hall  X X 
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Botanical surveys were conducted by driving slowly (15 – 25 miles per hour) along dirt and 
paved roads throughout the entire Project area.  At many points during the survey increased 
attention was given to areas that would have higher probability of supporting special status plant 
species.  Three tasks to be completed during botanical surveys were:  (1) generate a plant species 
inventory, (2) characterize and identify all vegetation communities encountered, and (3) perform 
vegetation community mapping for the entire Project site.  As required by the CEC, a one-mile 
buffer zone (buffer zone) around the site was surveyed and mapped for vegetation communities 
as well.  Whenever direct access to an area was not feasible in the buffer zone, vegetation 
mapping was conducted from strategic vantage points.   

In addition to completing the three survey tasks previously mentioned, the Project site and buffer 
zone were also assessed for sensitive vegetation communities and the presence of special status 
plants.  Although the Project site and buffer zone cover a large area, most of it is dominated by 
just a few vegetation and cover types, therefore no minimum mapping unit1 was used in the 
vegetation community analysis.  All botanical surveys were conducted following the rare plant 
and vegetation survey guidelines provided by the California Department of Fish and Game 
(CDFG) and the CEC’s recommended Biological Resources Field Survey Guidelines for large 
solar projects.   

                                                       
1 Minimum mapping units (MMU) determine the level of accuracy with which an area is mapped.  If the MMU is 
small with respect to the survey area (e.g. 100 square meters for a 10 square kilometer study area), then data 
describing the subject matter that is being assessed will be very accurate.  In cases where diversity is low and 
variation within subject matter being studied is not great, the MMU can be increased, or in the case of this Project 
not used at all, while still maintaining an accurate account of the constituents of the study area.   
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3.0 EXISTING VEGETATION COMMUNITIES 

Vegetation communities are used to describe species assemblages and patterns of plants across 
the landscape.  A total of 14 vegetation communities and cover types were mapped within the 
Project area, including nine within the Project site and thirteen within the buffer zone (Figures 3a 
and 3b).  Vegetation communities were classified based on Holland (1986) and Sawyer and 
Keeler-Wolf (1995).  Additionally, when necessary, vegetation community names were assigned 
based on characteristics observed in the field that did not readily fit into the existing 
nomenclature.  The acreage of each vegetation community within the Project site and 
surrounding buffer area is provided in Table 2. 

Table 2 
Vegetation Communities and Cover Types for the Harper Lake Solar Project 

Vegetation Communities and  
Other Cover Types (Holland Code) 

Project Site  
Acres 

1-mile Buffer Zone
Acres 

Transmontane Alkali Marsh (52300) 0 8.3 
Alkali Meadow (45310) 0 191.3 
Alkali Seep (45320) 0 1.6 
Desert Greasewood Scrub (46000) 0 260.9 
Desert Saltbush Scrub (36110) 146.4 2,583.1 
Disturbed Desert Saltbush Scrub (36110) 24.5 136.1 
Dry Lake  0 1,375.4 
Mojave Creosote Bush Scrub (34100) 0.8 956.7 
Tamarisk Scrub (63810) 11.2 74 
Developed 2.8 531.3 
Disturbed 168.3 124.3 
Active Agricultural 122.5 0 
Fallow Agricultural-Ruderal 774.2 38.3 
Fallow Agricultural-Disturbed Atriplex Scrub 0.5 428.5 
Total Acreage 1,251.2 6,709.8 

3.1 Transmontane Alkali Marsh

Transmontane alkali marsh is a hypersaline environment in the Harper Lake area due to irregular 
water transfers into the area.  Bulrush (Scirpus maritimus), Utah glasswort, and alkali heath 
(Frankenia salina) are the dominant plants in this community at Harper Lake.  Transmontane 
alkali marsh does not occur within the Project site; however, 8.3 acres were mapped in the buffer 
zone. 
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3.2 Alkali Meadow

Alkali meadow is low-growing, irregular wetland community dominated on the site by salt grass 
(Distichlis spicata).  The salt grass is sustained by a shallow, permanently saturated water table.  
Alkali meadow does not occur within the Project site; however, 191.3 acres were mapped in the 
one-mile buffer zone. 

3.3 Alkali Seep

Alkali seep habitat is characterized by open brackish water areas that normally become ponded 
following rain events, but can be inundated year round.  The one plant to be detected growing in 
the water of alkali seep habitat was horned pondweed (Zannichellia palustris).  Alkali seep does 
not occur within the project site; however, 1.6 acres were mapped in the buffer zone (both in the 
South Marsh area), with 0.7 acre occurring in alkali meadow and 0.9 acre occurring in 
transmontane alkali marsh. 

3.4 Desert Greasewood Scrub

Desert greasewood scrub habitat is dominated by greasewood (Sarcobatus vermiculatus) and 
includes fourwing saltbush (Atriplex canescens), spinescale (Atriplex spinifera), and shadscale 
(Atriplex confertifolia).  The shrubs are 0.5 to 2 meters in height with a discontinuous canopy 
and open ground between plants.  The area is seasonally intermittently flooded for wildlife 
enhancement.  Desert greasewood scrub does not occur within the Project site; however, 260.9 
acres were mapped in the buffer zone. 

3.5 Desert Saltbush Scrub

Desert saltbush scrub is dominated with shadscale, spinescale, and allscale (Atriplex polycarpa)
shrubs up to two meters in height.  Other shrubs occurring in this community include winter fat 
(Krascheninnikovia lanata), horsebrush (Tetradymia canescens), and creosote bush.  The 
herbaceous ground layer is generally fairly sparse in desert saltbush scrub habitat.  A total of 
146.4 acres of desert saltbush scrub were mapped within the Project site, and 2,583.1 acres were 
mapped in the buffer zone.  An additional 24.5 acres were mapped as disturbed desert saltbush 
scrub within the Project site, and 136.1 acres were mapped in the one-mile buffer zone.  The 
disturbance was due to vehicular traffic and possible agricultural practices or grazing that lightly 
disturbed the area. 
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3.6 Dry Lake

The 1,375.4 acres mapped as dry lake in the northeastern portion of the buffer area were devoid 
of vegetation at the time of the survey and were bare saline soils.  The dry lake area does not 
occur within the Project site. 

3.7 Mojave Creosote Bush Scrub

Mojave creosote bush scrub is made up of widely spaced shrubs from 0.5 to 3.0 meters in height.  
This plant community is dominated by the creosote bush and white bursage (Ambrosia dumosa).
While dominated by shrubs, this vegetation community also has a perennial and herbaceous layer 
apparent in years with sufficient rainfall.  Other important shrubs in this community include box 
thorn (Lycium pallidum var. oligiospermum and L. cooperi), rubber rabbitbush (Chrysothamnus
nauseous ssp. mojavensis), silver cholla (Cylindropuntia echinocarpa), and occasional mesquite 
trees (Prosopis glandulosa var. torreyana).  This community typically occurs on well-drained 
soils in alluvial fans, bajadas, and upland slopes.  It is one of the most widely distributed desert 
plant communities in the Mojave Desert occurring from the desert floor up to 3,500 feet, 
extending into northwestern Arizona and southern Utah.  A total of 0.8 acre of Mojave creosote 
bush scrub was mapped within the Project site, and 956.7 acres were mapped in the buffer zone. 

3.8 Tamarisk Scrub

This community is dominated by tamarisk (Tamarix ramosissima), a nonnative shrub to small 
tree from Central Asia.  The plant was originally introduced for erosion control and windbreak 
purposes.  It has become highly invasive of native habitats and can cause many detrimental 
effects, especially in riparian communities.  This plant community is restricted to a few areas 
within the Project site and buffer where it was possibly planted for windbreaks (see Figure 3a).  
A total of 11.2 acres of tamarisk scrub were mapped within the Project site, and 74 acres were 
mapped in the buffer zone. 

3.9 Developed

The areas mapped as developed include paved roads, areas cleared for former agricultural or 
current residential uses, and areas currently used for solar power generation.  A total of 2.80 
acres of developed land was mapped within the Project site, and 531.3 acres were mapped in the 
buffer zone. 
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3.10 Disturbed

The areas mapped as disturbed are the unpaved roads.  There were 168.3 acres mapped as 
disturbed within the Project site, and 124.3 acres were mapped in the buffer zone. 

3.11 Active Agricultural

The active agricultural area is currently farmed with alfalfa (Medicago sativa) and is being 
irrigated with a center pivot system.  A total of 122.5 acres of active agricultural were mapped 
within the Project site.  Active agricultural does not occur in the buffer zone. 

3.12 Fallow Agricultural-Ruderal

The fallow agricultural-ruderal vegetation community occurs on land formerly used for 
agricultural purposes and is dominated by ruderal nonnative plants.  The dominant plant species 
are Russian thistle (Salsola tragus), Sahara mustard (Brassica tournefortii), and Mediterranean 
grass (Schismus arabicus).  A total of 774.2 acres of fallow agricultural-ruderal habitat was 
mapped within the Project site, and 38.3 acres were mapped in the buffer zone. 

3.13 Fallow Agricultural-Disturbed Atriplex Scrub

The disturbed atriplex scrub community occurs on areas previously used for agricultural 
purposes but that have now become occupied with several Atriplex shrub species.  The dominant 
species is allscale, which is particularly effective at reoccupying abandoned agricultural lands.  
The degree of regrowth appears to correspond to variation in soil texture and moisture retention.  
Other plants occurring together in this vegetation community are shadscale, Russian thistle, 
annual bursage (Ambrosia acanthicarpa), and salt heliotrope (Heliotropium curassavicum).  A 
total of 0.5 acre of fallow agricultural-disturbed atriplex scrub habitat was mapped within the 
Project site, and 428.5 acres were mapped in the buffer zone. 

4.0 SURVEY RESULTS 

4.1 Plant Species Inventory

A total of 53 species of plants were detected in the 2007 field surveys consisting of 44 native 
species (83 percent) and nine nonnative species (17 percent).  The low level of plant diversity 
observed during the 2007 survey effort reflects the lack of rainfall experienced for the 2006/2007 
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wet season; the overall number of annual species detected would be higher if precipitation totals 
approached their normal range for this area.  Appendix A summarizes the plant species observed 
during botanical surveys. 

4.2 Sensitive Vegetation Communities Mapped

Sensitive vegetation communities are those that are considered rare in the region, support special 
status plant or animal species, or receive regulatory protection (e.g., wetlands as defined by the 
U.S. Army Corps of Engineers and the CDFG.  In addition, vegetation communities listed on the 
CDFG California Natural Diversity Database (CNDDB) as having the highest inventory 
priorities are considered sensitive (CNDDB 2003).  There are no sensitive vegetation 
communities within the Project site.  In the buffer zone, transmontane alkali marsh is considered 
to be a sensitive vegetation community by the CDFG.

4.3 Special Status Plant Species Observed

Special status plants are those that are either legally protected under state and/or federal 
Endangered Species Acts (ESAs) or other regulations, or are species considered by the scientific 
community to be sufficiently rare to qualify for such listing.  For example, plant species listed by 
the California Native Plant Society (CNPS) as list 1A, 1B, and 2 are considered rare.  Just as 
endangered or threatened plants are significant to the environmental process, rare plant species 
are as well.  Special status plants are fully considered during the preparation of environmental 
documents relating to the California Environmental Quality Act (CEQA) as they meet the 
definitions of Sec. 1901, Chapter 10 of the Native Plant Protection Act, or Sections 2062 and 
2067 of the California Endangered Species Act (CESA) (CNPS 2001). 

Based on the habitat types within the Project site, as well as the CNDDB records for the vicinity,  
six special status plant species are considered to have potential for occurrence (Table 3).  No 
special status species were recorded on the Project site during the 2007 spring surveys.  One 
special status species, Utah glasswort, was potentially detected near the eastern section of the 
Project site (in the buffer zone) in a section of transmontane alkali marsh habitat that covers 4.11 
acres.  This location was at one time known as the Rancho Percebu Duck Club Pond.  
Identification of the specimen collected in the field was indeterminate, therefore, a second 
collection will occur during the next survey so that species confirmation can occur.   

There are nine vegetation and cover types found on the Project site.  Based on these vegetation 
types and cover types, special status plant species potentially occurring are considered to have 
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Table 3 
Special Status Plant Species Potentially Occurring within the  

Harper Lake Development Project Area  

Common Name 
Scientific Name

Sensitivity 
Status1

General Habitat 
Description 

(CNPS 2007) 
Flowering 

Period Probability of Occurrence 
Desert cymopterus 
Cymopterus deserticola

CNPS List 1B.2 Found in Joshua tree 
“woodland” and Mojave 
desert scrub 

Perennial herb 
blooms March-May 

Moderate to High potential of occurrence within Project 
area.  Desert cymopterus was first discovered in the Harper 
Lake basin by Mark Bagley in 1989 (ENSR 1989).  There 
are now seven reported sites, all within 4.5 mi (7 km) of the 
Harper Lake playa.  Six of these sites are along an east-west 
utility corridor that lies about one mile south of the playa.  
The seventh site lies about one mile to the north of the playa.  
Approximately 160 plants have been reported from these 
seven sites (CDFG, 1997; Dames and Moore, 1993).   No 
populations observed within Project area during survey, 
although low annual rainfall in 2007 produced less than 
satisfactory conditions to detect this plant if present. 

Barstow woolly sunflower 
Eriophyllum mohavense

CNPS List 1B.2 Creosote bush scrub, 
Desert playas, Atriplex 
scrub 

Annual herb blooms 
March-April 

Moderate to high potential of occurrence within Project area.  
Barstow wooly sunflower known from population just north of 
Harper Lake (CDFG 2007).  No populations observed within 
Project area although low annual rainfall in 2007 produced 
less than satisfactory conditions to detect this plant if present. 

Mojave monkeyflower 
Mimulus mohavensis

CNPS List 1B.2 Gravelly banks of desert 
washes 

Annual herb blooms 
April-June 

Low to moderate potential of occurrence within Project area 
due to lack of suitable wash habitat.  No populations observed 
within the Project area although low annual rainfall in 2007 
produced less than satisfactory conditions to detect this plant if 
present. 

Utah glasswort 
Sarcocornia utahensis

CNPS List 2.2 Transmontane Alkali 
Marsh 

August-September Moderate potential of occurrence within Project area.  
According to information in the CNDDB this species was 
previously detected near the Rancho Percebu Duck Club 
Pond, west of Harper Lake.  Plants appearing to be Utah 
glasswort were found in transmontane alkali marsh habitat 
within the buffer zone.  Analysis of collected specimen did 
not result in a positive identification of this species.  An 
additional specimen collection will be made during a future 
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Common Name 
Scientific Name

Sensitivity 
Status1

General Habitat 
Description 

(CNPS 2007) 
Flowering 

Period Probability of Occurrence 
survey in order to confirm if the plant is in fact Utah 
glasswort.     

Mojave spineflower 
Chorizanthe spinosa

CNPS List 4.2 Atriplex scrub, Joshua 
tree “woodland” 

Annual herb blooms 
April-July 

Moderate to high potential of occurrence within Project area.  
No populations observed within Project area although low 
annual rainfall in 2007 produced less than satisfactory 
conditions to detect this plant if present. 

Pygmy poppy 
Canbya candida

CNPS List 4.2 Joshua tree “woodland”, 
Mohave desert scrub, 
pinyon and juniper 
woodland, sandy, granitic 

Annual herb blooms 
March-June 

Low to moderate potential of occurrence within Project area.  
No populations observed within Project area although low 
annual rainfall in 2007 produced less than satisfactory 
conditions to detect this plant if present. 

1 California Native Plant Society (CNPS)  
List 1B.2 - Plants rare, threatened or endangered in California and elsewhere; Fairly endangered in CA 
List 2.2 - Plants rare, threatened, or endangered in California, but more common elsewhere; Fairly endangered in CA 
List 4.2 - Plants of limited distribution (on CNPS Watch List); Fairly endangered in CA. 
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low, moderate, or high potential to occur on the Project site, depending on which species is 
considered.  Due to low levels of precipitation in the 2006/2007 wet season hindering the growth 
of many annual plant species, it was nearly impossible to completely assess the site for the six 
species of concern.  It is expected that following an average rainfall season, detection of a 
portion of the rare plants of concern for this project are more likely to occur. 

7.0 CLIMATE FOR THE 2006/2007 SEASON 

The following summary of climatic conditions is based upon National Oceanic and Atmospheric 
Administration (NOAA) data collected at the Barstow-Daggett Airport, where complete data for 
calendar year 2006 was a mere 0.75 inch.  So far in 2007, there has only been 0.38 inch of 
precipitation, with 0.46 inch going back to October of 2006.  Following above average rainfall 
for the 2004-2005 wet season, the amount of precipitation for the entire Mojave Desert has been 
well below normal for over two years (NOAA 2007). 

The U.S. Drought Monitor Program, a joint effort between federal and academic parties, rates the 
entire country for drought conditions.  Their current rating for the entire southern California 
region is a D3 Drought, which is considered extreme.  Only a D4 Drought rating is considered 
worse.  The more typically used Palmer Drought Severity Index, which is used by NOAA and 
other climate monitoring groups, lists all of California as a “0” rating, the most severe drought 
rating for the index. 

8.0 SUMMARY 

The Project area consists of large expanses of 14 different vegetation communities and land 
cover types.  The most common plant community type within the Project site is the fallow 
agricultural-ruderal land cover (774.2 acres of the 1251-acre Project site); whereas, desert 
saltbush scrub (146.4 acres) is the most common native vegetation type on the Project site.  None 
of the vegetation types mapped within the Project site are considered sensitive.  Transmontane 
alkali marsh (total of 8.3 acres within the buffer zone) is listed in the CNDDB as a sensitive 
vegetation community.  This plant community is also known to support glasswort species.

Although six special status species were identified as having some potential for occurrence 
within the Project area, none were detected within the Project site during botanical surveys.  
There was one potential special status plant species detected in the buffer zone (Utah glasswort).  
Given the very low rainfall for the past two seasons, especially the 2007 season, it is unlikely 
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that the potential special status species would have be visible for detection, particularly the 
annual species listed in Table 3. 

The Project site cannot be adequately evaluated for special status plant species following the 
below average wet season of 2006/2007.  It is expected that rare plant surveys will be conducted 
in the future prior to Project construction. However, even with the low rainfall, vegetation 
assessments should be considered complete, as the primary components were present for 
evaluation in the 2007 season. 
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APPENDIX A 

PLANT SPECIES OBSERVED 





APPENDIX A 
Plant Species Observed

Family Scientific Name Common Name 
Asteraceae   

Acamptopappus sphaerocephalus var. hirtella goldenhead 
Ambrosia acanthicarpa annual bursage 
Ambrosia dumosa white bursage 
Chrysothamnus nauseosus ssp. mohavensis rubber rabbitbush 
Gutierrezia microcephela  desert matchweed 
Helianthus annuus western sunflower 
Hymenoclea salsola cheesebush 
Lactuca serriola* prickly lettuce 
Nicolletia occidentalis 
Stephanomeria pauciflora 

Mojave hole-in-the-sand plant 
wire-lettuce 

Tetradymia stenolepsis horsebrush 
Boraginaceae 

Heliotropium curassavicum salt heliotrope 
Brassicaceae 

Brassica tournefortii* Saharan mustard 
Sisymbrium irio* London rocket 

Cactaceae 
Cylindropuntia echinocarpa silver cholla 

Capperaceae 
Isomeris arborea bladderpod 

Chenopodiaceae 
Atriplex canescens fourwing saltbush 
Atripex confertifolia shadscale 
Atriplex hymenelytra desert holly 
Atriplex polycarpa allscale 
Atriplex spinifera spinescale 
Bassia hyssopifolia 
Grayia spinosa 
Kochia californica 
Krascheninnikovia lanata 
Sarcocornia utahensis 
Sarcobatus vermiculatus 
Salsola tragus* 

five horn smother weed 
spiny hopsage 
red molly 
winter fat 
Utah glasswort 
greasewood 
Russian thistle 

Sueda calceoliformis horned sea-blite 
Cuscutaceae 

Cuscuta sp. dodder 
Cyperaceae  

Scirpus maritimus alkali bulrush 
Ephedraceae 

Ephedra sp. ephedra 

Euphorbiaceae Stillingia paucidentata Mojave toothleaf 
Fabaceae 

Medicago sativa* 
Prosopis glandulosa var. torreyana 
Senna armata 

alfalfa 
mesquite 
spiny senna 

Frankenianceae 
Frankenia salina alkali heath  

Krameriaceae 
Krameria erecta rhatany 



Family Scientific Name Common Name 
Lamiaceae 

Salvia columbariae chia 
Poaceae 

Achnatherum hymenoides  Indian ricegrass 
Bromus madritensis ssp. rubens* foxtail chess 
Distichlis spicata salt grass 
Schismus arabicus* Mediterranean grass 
Pleuraphis rigida 
Vulpia myuros* 

big galleta grass 
rat-tail fescue 

Rosaceae 
Coleogyne ramosissima blackbrush 

Solanaceae 
Datura wrightii jimson weed 
Lycium pallidum var. oligospermum 
Lycium cooperi 

rabbit thorn 
box thorn 

Tamaricaceae 
Tamarix ramosissima* tamarisk  

Typhaceae 
Typhus domingensis southern cattail 

Zannichelliaceae  
Zannichellia palustris horned pondweed  

Zygophyllaceae 
Larrea tridentata creosote bush 

    * = nonnative plant species (introduced) 
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EXECUTIVE SUMMARY 

Mojave Solar, LLC. (Mojave Solar), proposes to develop the Mojave Solar One Project (Project) 
that would be located near Hinkley, California, near Harper Dry Lake. The proposed Project 
would use parabolic trough technology to collect solar thermal energy for a combined nominal 
electrical output of 250-megawatts (MW) from twin 125-MW power blocks. The primary solar 
energy facilities and associated construction and operations footprint are located within a 1,900-
acre plant site (Project Area). Project facilities would include a solar array field, steam turbine 
generator, cooling tower, and a variety of ancillary equipment and facilities. Natural gas for the 
Project’s ancillary purposes will be supplied by a SoCal Gas owned pipeline that runs to the 
project boundary.  No offsite pipeline facilities are proposed as a part of this Project. The Project 
would use groundwater for cooling. The Project interconnection is proposed to connect to the 
Southern California Edison owned Kramer-Coolwater 230-kilovolt (kV) transmission line 
located adjacent to the southern border of the Project. Offsite linear facilities would not be 
required for this Project (e.g., pipelines for water or gas, or transmission lines); therefore, no 
offsite linear facilities are currently planned. 

EDAW, Inc. (EDAW), was contracted by Mojave Solar to perform environmental services in 
support of preparation of an Application for Certification, which is required by the California 
Energy Commission (CEC) for power generating plants that produce an excess of 50 MW of 
energy. Environmental services for the proposed Project include but are not limited to general 
and focused botanical surveys. During 2008, EDAW biologists conducted general botanical 
surveys and focused special status (rare) plant species surveys within the Biological Resources 
Survey Area (BRSA) and a 1-mile buffer around the BRSA per the CEC Recommended 
Biological Resources Field Survey Guidelines for Large Solar Projects, Draft May 31, 2007 
(hereinafter referred to as CEC Draft Survey Guidelines). The Project Area, along with the area 
covered by the 1-mile buffer, collectively make up the BRSA.  The Survey Area covers a larger 
area than the current Project Area, due to subsequent assessment of biological resources and a 
redesign of the Project to avoid and minimize potential effects to those resources. Preliminary 
biological resource database searches resulted in the discovery that three special status plant 
species had moderate to high potential of occurring within the Project Area: desert cymopterus 
(Cymopterus deserticola), Barstow woolly sunflower (Eriophyllum mohavense), and Utah 
glasswort (Salicornia utahensis).  There are five additional special status plant species with low 
potential to occur within the Project Area that include chaparral sand-verbena (Abronia villosa
var. aurita), white pygmy poppy (Canbya candida), recurved larkspur (Delphinium recurvatum), 
sagebrush loeflingia (Loeflingia squarrosa var. artemisiarum), and Mojave monkeyflower 
(Mimulus mohavensis).  Although these species had a low potential of occurring, the habitat 



Page vi Mojave Solar One Project Botanical Survey Report 
08080191 HrprLk Botanical Survey Rpt (Rev.2-27-09).doc  2/27/2009

affinities associated with each species were present within the Survey Area and hence were 
surveyed for with equal effort as those with moderate or high potential of occurrence within the 
Survey Area. 

Botanical surveys were performed from mid-April through late-August 2008 by qualified 
biologists using survey methodology described by the California Native Plant Society (CNPS), 
the California Department of Fish and Game, and the CEC Draft Survey Guidelines. Botanical 
surveys resulted in vegetation community mapping of the entire Survey Area as well as detection 
of three special status plant species: desert cymopterus (CNPS List 1B.2), Mojave fish-hook 
cactus (Sclerocactus polyancistrus; CNPS List 4.2), and Mojave spineflower (Chorizanthe
spinosa; CNPS List 4.2). Surveys for special status plant species were determined to be adequate 
in 2008, whereas in 2007, when botanical surveys were conducted for the same general area, 
below average rainfall produced survey conditions that were less than adequate (EDAW 2007). 
The abundance of native annuals as compared to 2007 (61 native annuals in 2008 versus 4 in 
2007) further supports the fact that surveys for special status plant species were adequate and 
complete for 2008. 
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1.0 INTRODUCTION 

Mojave Solar, LLC. (Mojave Solar), proposes to develop a solar thermal energy facility 
hereinafter referred to as the Mojave Solar One Project (Project). The Project would be located 
near Hinkley, California (Figure 1), immediately southwest of the existing Solar Energy 
Generating System (SEGS) facility. EDAW, Inc. (EDAW) has been retained by Mojave Solar to 
provide environmental services to support the preparation of an Application for Certification, 
which is required by the California Energy Commission’s (CEC) power plant licensing process. 
Environmental services for the proposed Project include but are not limited to general and 
focused botanical surveys. During 2008, EDAW conducted general botanical surveys1 that 
included vegetation community mapping and a compendium of all native and nonnative plant 
species encountered. Additionally, focused surveys for the following eight special status plant 
species occurred: chaparral sand-verbena (Abronia villosa var. aurita; California Native Plant 
Society [CNPS] List 1B.1), white pygmy poppy (Canbya candida; CNPS List 4.2), desert 
cymopterus (Cymopterus deserticola; CNPS List 1B.2), recurved larkspur (Delphinium
recurvatum; CNPS List 1B.2), Barstow woolly sunflower (Eriophyllum mohavense; CNPS List 
1B.2), sagebrush loeflingia (Loeflingia squarrosa var. artemisiarum; CNPS List 2.2), Mojave 
monkeyflower (Mimulus mohavensis; CNPS List 1B.2), and Utah glasswort (Salicornia
utahensis; CNPS List 2.2). This report summarizes 2008 botanical survey results for the 
proposed Project. 

1.1 Project Description

Mojave Solar proposes to develop approximately 1,900 acres for a 250 megawatt (MW) solar 
energy facility called the Mojave Solar One Project (Figure 2).  The Project will use parabolic 
trough solar thermal technology to produce electrical power, which uses a steam turbine 
generator fed from a solar steam generator (SSG).  SSGs receive heat transfer fluid (HTF) from 
solar thermal equipment comprised of arrays of parabolic mirrors that collect energy from the 
sun.  This is based on the technology that has been successfully used for nearly 20 years at the 
nine existing SEGS facilities located at Harper Lake, Kramer Junction, and Daggett in the 
Mojave Desert.  This technology involves a modular solar array field composed of many parallel 
rows of solar collectors normally aligned in a north-south horizontal axis.  Each solar collector 
has a linear parabolic-shaped reflector that focuses the sun’s radiation on a receiver located at the 
focal point of the parabola.  The solar collectors track the sun from east to west during the day to 
ensure that the sun is continuously focused on the linear receiver.  The linear receiver contains a 
HTF, a synthetic oil that heats up to approximately 740 degrees Fahrenheit (°F) as it circulates 
                                                          
1 General botanical surveys and rare plant surveys were also conducted during 2007 by EDAW biologists. 
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through the receiver and returns to a series of heat exchangers where the HTF is used to generate 
steam that drives a turbine, which generates electrical power.

The Project will have a combined nominal electrical output of 250 megawatts from twin 125-
MW power blocks. The power blocks are joined at the transmission line to form one full-output 
transmission interconnection.  Start of commercial operation is subject to timing of regulatory 
approvals and Applicant achievement of project equipment procurement and construction 
milestones.  The solar-thermal technology will provide 100 percent of the power generated by 
the plant; no supplementary energy source (e.g., natural gas to generate electricity at night) is 
proposed to be used for electric energy production.  Each power block will have an auxiliary 
boiler fueled by natural gas to reduce startup time and for HTF freeze protection.  The auxiliary 
boiler will supply steam to the HTF freeze protection heat exchangers as required during 
nighttime hours to keep the HTF in a liquid state when ambient temperatures are not sufficient to 
keep the HTF above its relatively high freezing point (54 degrees °F).  Each power block will 
also have a diesel-fueled firewater pump for fire protection and a diesel-driven backup generator 
for power plant essentials.

The project interconnection is proposed to connect to the Southern California Edison (SCE) 
owned Kramer-Coolwater 230-kV transmission line located adjacent to the southern border of 
the project. SCE will lead the permitting effort for the transmission improvements past the 
Project specific interconnection to the statewide system as a separate process.  All project-related 
transmission facilities are within the project boundaries. 

The Project proposes to use wet cooling towers for power plant cooling.  Water for cooling tower 
makeup, process water makeup, and other industrial uses such as mirror washing will be supplied 
from onsite groundwater wells, which also will be used to supply water for employee use (e.g., 
drinking, showers, sinks, and toilets).  A package water treatment system will be used to treat the 
water to meet potable standards.  A sanitary septic system and onsite leach field will be used to 
dispose of sanitary wastewater.

Project cooling water blowdown will be piped to lined, onsite evaporation ponds in a common 
Project Area. The ponds will be sized to retain all solids generated during the life of the plant.  
However, if required for maintenance, dewatered residues from the ponds will be sent to an 
appropriate offsite landfill as non-hazardous waste.  No offsite backup cooling water supply is 
planned at this time; the use of multiple onsite water supply wells and redundancy in the well 
equipment will provide an inherent backup in the event of outages affecting one of the onsite 
supply wells. 
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Natural gas for the project’s ancillary purposes will be supplied by a SoCal Gas owned pipeline 
that runs to the project boundary.  No offsite pipeline facilities are proposed as a part of this 
Project.

1.2 Purpose and Need

The botanical surveys were conducted in support of the CEC’s environmental review and 
permitting process. The CEC process generally follows the California Environmental Quality 
Act guidelines for biological surveys but also includes additional requirements for surveys within 
a minimum 1-mile buffer around plant site boundaries and 1,000-foot buffers to either side of 
linear corridors (CEC 2007). These botanical surveys are also required as part of the baseline 
information that will be incorporated into various stand-alone permitting packages, such as the 
California Department of Fish and Game (CDFG) 1602 Streambed Alteration Agreement, CDFG 
Code Section 2081 Incidental Take Permit, U.S. Army Corps of Engineers Jurisdictional 
Determination package, and the federal Endangered Species Act consultation process. 

1.3 Project Location and Site Description

The proposed Project is located approximately 15 miles northwest of Barstow, California, and 
near Hinkley, California. The Project is situated near the southwest corner of Harper Lake, an 
ephemeral alkali lake bed, in the southern section of the Lockhart U.S. Geological Survey 
(USGS) quadrangle and the northern section of the Twelve Gauge Lake USGS quadrangle. The 
Project is generally northeast of the intersection of Santa Fe Avenue with Harper Lake Road (see 
Figure 2). The extent of the Project Area is approximately 1900 acres, and consists of contiguous 
parcels of private property.

Topography for the Project Area is generally flat with elevation ranging from approximately 
2,100 feet at the southwest corner to approximately 2,030 feet at the northeast corner. Soils 
within the Project Area were characterized by Ninyo & Moore Geotechnical and Environmental 
Sciences Consultants (Ninyo & Moore 2006). The Project Area is covered in older alluvium 
consisting of dry, loose-to-medium dense, silty fine-to-coarse sand with occasional gravel. Ninyo 
& Moore hypothesizes that layers of silt and possibly clay are likely present within the older 
alluvium.  

Several vegetation communities and other land cover types occur within the Project Area. 
Examples of native vegetation communities that occur within the Project Area include desert 
saltbush scrub, Mojave creosote bush scrub, and alkali meadow. Examples of other cover types 



Page 6 Mojave Solar One Project Botanical Survey Report 
08080191 HrprLk Botanical Survey Rpt (Rev.2-27-09).doc  2/27/2009

that occur in the Project Area include fallow agricultural fields dominated by disturbed saltbush 
scrub, tamarisk scrub, and developed sites. Although most of the Project Area was historically 
used for agriculture, only one active agricultural crop circle remains. 

Based on a review of existing regional special status species data, seven special status plant 
species are known to occur in the area surrounding Harper Lake, all of which are listed by the 
CNPS as rare plant species (CNPS 2008). The California Natural Diversity Database, RareFind 3 
(CDFG 2008) lists the following special status plant species that occur near the Project Area2:
chaparral sand-verbena, white pygmy poppy, desert cymopterus, Barstow woolly sunflower, 
sagebrush loeflingia, Mojave monkeyflower, and Utah glasswort. 

Land directly north of the Project Area is currently undeveloped open space. The SEGS facility 
is located northwest of the Project Area. Harper Dry Lake, which is located northeast of the 
Project Area and managed by the Bureau of Land Management (BLM), is considered by the 
BLM to be an Area of Critical Environmental Concern (DMG 2004). Areas south and west of 
the Project Area are designated BLM Open Space. 

2.0 SURVEY METHODS

EDAW biologists conducted general botanical surveys and focused special status plant species 
surveys during April, May, June, and August of 2008. The specific staff and survey dates are 
summarized in Table 1. The area surveyed in 2008 included land within the proposed Project 
Area, the BRSA, and a 1-mile buffer collectively referred to as the Survey Area (see Figure 2). 
Surveys were conducted following the rare plant and vegetation survey guidelines provided by 
the CNPS (CNPS 2001a), the (CDFG 2000), and the CEC Recommended Biological Resources 
Field Survey Guidelines for Large Solar Projects, Draft May 31, 2007 (hereinafter referred to as 
CEC Draft Survey Guidelines) (CEC 2007).  Biologist qualifications are provided in Appendix 
C.

2.1 General Botanical Surveys

To conduct general botanical surveys, EDAW biologists drove field vehicles slowly (15 to 25 
miles per hour) along dirt and paved roads, stopping at key locations to perform survey tasks. At 
many points during the survey, increased attention was given to areas that had a higher 
probability of supporting special status plant species. Three tasks were completed during general 

                                                          
2 A search of 25 quadrangles was performed with Lockhart as the center quadrangle. 
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Table 1 
2008 Botanical Survey Schedule 

Surveyors April 14-17 May 20-23 June 17-19 August 27-28 
Josh Corona-Bennett X X X  

Jeannette Duffels  X   
Rich Dwerlkotte X    
Richard Montijo   X X 
Jesper Pietsch X X X  
Dale Powell X X   

Lance Woolley   X X 

botanical surveys: (1) a complete plant species inventory was generated, (2) all vegetation 
communities encountered were characterized and identified, and (3) vegetation community 
mapping was performed for the entire Survey Area. Also, the presence of sensitive vegetation 
communities was verified.  Whenever direct access to an area was not feasible in the buffer zone, 
vegetation mapping was conducted from strategic vantage points. The Survey Area covers a 
large area, although most of it is dominated by just a few vegetation and cover types; therefore, 
no minimum mapping unit3 was used in the vegetation community analysis.

2.2 Focused Botanical Surveys

Focused botanical surveys for sensitive vegetation communities4 and special status plants5 were 
conducted at key locations within the Survey Area. Areas where Mojave desert wash scrub 
existed, or where substrate with a high clay content was present, were surveyed with increased 
effort. In addition, any areas that exhibited a noticeably abundant coverage of native annuals 
were surveyed with greater detail. Meandering transects were walked during focused survey 
                                                          
3 Minimum mapping units (MMU) determine the level of accuracy with which an area is mapped. If the MMU is 

small with respect to the Survey Area (e.g., 10 square feet for a 10,000-square-foot study area), then data 
describing the subject matter that is being assessed will be very accurate. In cases where diversity is low and 
variation within subject matter being studied is not great, the MMU can be increased, or in the case of this Project, 
not used at all, while still maintaining an accurate account of the constituents of the study area. 

4 Sensitive vegetation communities are those that are considered rare in the region, support special status plant or 
animal species, or receive regulatory protection (e.g., wetlands as defined by the U.S. Army Corps of Engineers 
and the CDFG. In addition, vegetation communities listed on the CDFG CNDDB as having the highest inventory 
priorities are considered sensitive (CDFG 2008). 

5 Special status plants are those that are either legally protected under state and/or federal Endangered Species Acts 
or other regulations, or are species considered by the scientific community to be sufficiently rare to qualify for 
such listing. For example, plant species listed by the CNPS as List 1A, 1B, and 2 are considered rare. Just as 
endangered or threatened plants are significant to the environmental process, rare plant species are as well. Special 
status plants are fully considered during the preparation of environmental documents relating to the California 
Environmental Quality Act as they meet the definitions of Sec. 1901, Chapter 10 of the Native Plant Protection 
Act, or Sections 2062 and 2067 of the California Endangered Species Act (CNPS 2001b). 
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activities. Transect widths ranged from 15-foot intervals to 100-foot intervals. Any special status 
rare plant individual or population encountered was recorded into a Global Positioning System 
(GPS) unit with submeter accuracy. CDFG California Native Species Field Survey Forms were 
also completed for special status species observations. Voucher specimens were collected, if 
feasible, and photodocumentation was performed. 

3.0 SURVEY RESULTS

3.1 Vegetation Communities Mapped

A total of 17 vegetation communities and other land cover types were mapped within the Survey 
Area (Figure 3), with 11 of those occurring within the Project Area (Figure 4). Appendix A 
contains representative photos of vegetation communities mapped within the Survey Area. 
Vegetation communities were classified based on Holland (1986). Additionally, when necessary, 
vegetation community names were assigned based on characteristics observed in the field that 
did not readily fit into the existing nomenclature. The acreage of each vegetation community 
within the Project Area, BRSA, and 1-mile buffer area is provided in Table 2. 

3.1.1 Alkali Marsh 

Alkali marsh is a vegetation community typically dominated by perennial, emergent monocots 
that grow in either standing water, or in soils that are saturated during most or all of the year. 
High evaporation rates combined with low flow levels of fresh water create high saline 
conditions, which are particularly prevalent during the summer months (Holland 1986). In the 
desert, this community occurs along along dry lakes or in some basins. Representative species 
for the Survey Area include salt grass (Distichlis spicata), remnant cattails (Typha sp.), salt 
marsh sand spurrey (Spergularia marina), and annual pickleweed (Salicornia depressa).  

3.1.2 Alkali Playa 

Alkali playa is a low-growing vegetation community that typically occurs on poorly drained soils 
with high salinity. Alkali playa has a very low plant cover with wide spacing between shrubs. 
Alkali playas within the Survey Area were mostly barren, with shadscale (Atriplex confertifolia)
occurring along its margins. 
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3.1.3 Desert Saltbush Scrub 

Desert saltbush scrub mapped within the Survey Area were dominated by shadscale, spinescale 
(Atriplex spinifera), and allscale (Atriplex polycarpa) shrubs up to 6 feet in height. Other shrubs 
found growing within desert saltbush scrub in the Survey Area included winter fat 
(Krascheninnikovia lanata), horsebrush (Tetradymia canescens), and creosote bush (Larrea 
tridentata).  

Table 2 
Vegetation Communities and Other Cover Types for the Mojave Solar One Project 

Vegetation Communities 
and Other Cover Types 

(Holland Code) 

Project 
Area

(Acres) 
BRSA1

(Acres) 

1-mile 
Buffer 
(Acres) 

Survey 
Area2

(Acres) 
Alkali Marsh (52310) 0 9 34 43 
Alkali Playa (46000) 0 0 2 2 
Desert Saltbush Scrub 
(36110) 3 2222 3930 6155 

Disturbed – Desert Saltbush 
Scrub 114 197 388 699 

Desert Sink Scrub (36120) 40 1 349 390 
Dry Lake  9 32 2329 2370 
Mojave Creosote Bush 
Scrub (34100) 0 278 2800 3078 

Mojave Creosote Bush 
Scrub-Ambrosia dumosa
dominant 

9 0 97 106 

Mojave Desert Wash Scrub 
(34250) 0 84 587 671 

Tamarisk Scrub (63810) 12 6 120 138 
Active Agricultural 62 0 0 62 
Fallow Agricultural-
Disturbed Desert Saltbush 
Scrub

376 54 27 457 

Fallow Agricultural-Ruderal 847 1 2 850 
Developed 80 104 1206 1390 
Disturbed 305 47 164 516 
Evaporation Pond 0 0 23 23 
Man-made Drainage 0 30 31 61 
Total Acreage 1857 3065 12089 17011 

1 Prior to the completion of the general botanical surveys, Mojave Solar established a 
primary study area boundary, in which the Project would be designed. This primary 
study area is indicated as the Biological Resources Survey Area in Figure 3. 

2 The Survey Area includes the Project Area, the BRSA, and the 1-mile buffer.  
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3.1.4 Disturbed – Desert Saltbush Scrub 

Disturbed desert saltbush scrub exists in several locations within the Survey Area. It was mapped 
in areas that have been altered by previous human activity including grading, repeated clearing, 
and vehicular damage which over time has degraded “naturally” occurring desert saltbush scrub 
resulting in a lower shrub density and an increased abundance of nonnative plant species. Within 
the Survey Area, disturbed desert saltbush scrub is mainly dominated by allscale and spinescale 
with a dominant understory of nonnative herbaceous plants.

3.1.5 Desert Sink Scrub 

Desert sink scrub is characterized as being dominated by chenopod type plants that grow on 
poorly drained soils with high alkalinity and sometimes with a layer of salt crust at the soil 
surface. Dominant plants for this vegetation community within the Survey Area include bush 
seepweed, alkali heath, red molly, and five-horn smother-weed.  Within the Survey Area, this 
vegetation community occurred between, or intermixed with, alkali marsh and desert saltbush 
scrub.

3.1.6 Dry Lake 

Dry lake was determined to be bare saline soils devoid of vegetation.

3.1.7 Mojave Creosote Bush Scrub 

Mojave creosote bush scrub within the Survey Area was found to consist of widely spaced 
shrubs from two to six feet in height and dominated by the creosote bush and white bursage 
(Ambrosia dumosa). While dominated by shrubs, this vegetation community also was found to 
have an herbaceous layer that included such native annual species as dwarf cottonrose (Filago 
depressa), Fremont’s phacelia (Phacelia fremontii), and desert dandelion (Malacothrix 
glabrata).  

3.1.8 Mojave Creosote Bush Scrub–Ambrosia dumosa Dominant 

Mojave creosote bush scrub detected in the western portion of the Survey Area that was found to 
be dominated almost exclusively by white bursage was mapped as its own distinct vegetation 
community.
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3.1.9 Mojave Desert Wash Scrub 

Mojave desert wash scrub in the Survey Area consists mostly of sandy, braided, shallow washes 
dominated by allscale and creosote bush.  In areas where a more defined channel was present, 
shrub species detected included water jacket (Lycium andersonii), peachthorn (Lycium cooperi), 
cheesebush (Ambrosia [Hymenoclea] salsola) and white bursage.  Native annuals detected in 
Mojave desert wash scrub within the Survey Area included whitestem blazingstar (Mentzelia
albicaulis), Mojave pincushion (Chaenactis xantiana), easterbonnets (Eriophyllum wallacei),
whitemargin sandmat (Chamaesyce albomarginata) and Mojave suncups (Cammisonia
campestris). 

3.1.10 Tamarisk Scrub 

This community is dominated by tamarisk (Tamarix ramosissima), a nonnative shrub to small 
tree from Central Asia. The plant was originally introduced for erosion control and windbreak 
purposes. Tamarisk is very deep rooted and can be found along streams and lake shores 
throughout California. Tamarisk is highly invasive and is associated with dramatic changes in 
groundwater availability. This species is also capable of forming monotypic stands that 
outcompete native species for water. Tamarisk scrub is restricted to a few areas within the 
Survey Area that are mainly situated near the western margin of Harper Lake.  Tamarisk was 
also detected along roadsides adjacent to abandoned agricultural fields, and as windbreaks 
surrounding some of the residential developments (see Figure 3).  

3.1.11 Active Agricultural 

The active agricultural area is currently farmed with alfalfa (Medicago sativa) and is being 
irrigated with a center pivot system.  

3.1.12 Fallow Agricultural-Disturbed Desert Saltbush Scrub 

The fallow agricultural-disturbed desert saltbush scrub community occurs in areas previously 
used for agricultural purposes but that have now become occupied with several Atriplex sp. shrub 
species. The dominant species is allscale, a colonizer that readily occupies abandoned 
agricultural lands in the Mojave Desert. The degree of regrowth appears to correspond to 
variation in soil texture and moisture retention. Other plants that were detected in this vegetation 
community included shadscale, Russian thistle (Salsola tragus), annual bursage (Ambrosia
acanthicarpa), and salt heliotrope (Heliotropium curassavicum).
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3.1.13 Fallow Agricultural-Ruderal 

The fallow agricultural-ruderal vegetation community occurs on land formerly used for 
agricultural purposes and is dominated by ruderal nonnative plants. The dominant plant species 
are Russian thistle, Saharan mustard (Brassica tournefortii), and Mediterranean grass (Schismus
arabicus).  

3.1.14 Developed 

The areas mapped as developed include paved roads, dirt roads, , residential areas, and the SEGS 
facility.  

3.1.15 Disturbed  

Disturbed habitat is land that has been altered by previous human activity including grading, 
repeated clearing, and vehicular damage. Disturbed land is typically characterized by more than 
50 percent bare ground and an absence of remnant native vegetation. Disturbed habitat within the 
Survey Area is mostly unvegetated and when vegetation is present it mostly consists of Saharan 
mustard.

3.1.16 Evaporation Pond 

Two evaporation ponds are located in the northwestern portion of the SEGS facility, northwest 
and outside of the boundaries of the Project Area and within the 1-mile buffer zone.  

3.1.17 Man-Made Drainage 

A man-made drainage is located in the western portion of the Survey Area, west and outside of 
the boundaries of the Project Area. The drainage runs parallel to the western edge of the SEGS 
facility and was presumably built to aid in flood control to protect this facility.

3.2 Plant Species Inventory

A total of 149 plant species were detected in the Survey Area during 2008 field surveys and 
consisted of 135 native species (91 percent) and 14 nonnative species (9 percent). Appendix B 
summarizes the plant species observed during botanical surveys. 
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3.3 Sensitive Vegetation Communities Mapped

Within the Survey Area there were no sensitive vegetation communities detected6.

3.4 Special Status Plant Species Observed

Three special status plant species were detected in the Survey Area: desert cymopterus, Mojave 
fish-hook cactus (Sclerocactus polyancistrus), and Mojave spineflower (Chorizanthe spinosa). A 
single occurrence of desert cymopterus (CNPS List 1B.2) was observed growing in an open area 
of a small sandy wash approximately 1,350 feet southeast of the intersection of Santa Fe Avenue 
and Harper Lake Road (Table 3; Figure 5). Dominant plant species found growing in the wash 
where desert cymopterus was detected include shrubs, cheesebush and white bursage, as well as 
annual species including Mojave pincushion, woolly easterbonnets, redroot cryptantha 
(Cryptantha micrantha), bristly fiddleneck (Amsinkia tessellata var. tessellata), and desert 
dandelion.

One occurrence of Mojave fish-hook cactus (CNPS List 4.2) was observed growing 
approximately 975 feet southeast of the detected desert cymopterus (Figure 5). It was found 
growing on a high spot within the wash where other shrubs had established and soils were sandy 
but compacted. The dominant vegetation community associated with the occurrence of Mojave 
fish-hook cactus was desert saltbush scrub outside of the wash and the same species detected for 
desert cymopterus within the wash.  

Two populations of Mojave spineflower (CNPS List 4.2) were observed growing within the 
Survey Area. The western population was detected at the western edge of the Survey Area and 
found to be growing in a large wash that extends northeast toward the SEGS facility (Figure 5). 
The extent of the western population is approximately 22 acres and was determined to extend 
farther to the west, well outside of the Survey Area. The dominant vegetation communities 
associated with the western population included open Mojave creosote bush scrub and desert 
wash scrub species typical of the Survey Area, on both hard-packed and loose sandy soils, 
respectively. The eastern population was observed growing at the edge of Harper Dry Lake and 
east of the Project Area. The extent of the eastern population is approximately 3.6 acres.

                                                          
6 According to the CNDDB (CDFG 2008) transmontane alkali marsh was recorded in 1979 by the Bureau of Land 
Management.  Transmontane alkali marsh is considered a sensitive vegetation community by CDFG.  It was 
reported as being spring-fed originally, but at the time of observation was presumed to be sustained by agricultural 
runoff.  There was no indication during surveys that transmontane alkali marsh was still established in the Survey 
Area. 
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Table 3 
Special Status Plant Species Detected or Those Having a Potential to Occur within the 

Mojave Solar One Project Area  

Common Name 
Scientific Name

Sensitivity 
Status1

General Habitat 
Description 

(CNPS 2008) 
Flowering

Period Probability of Occurrence 

Chaparral sand-verbena 
Abronia villosa var. aurita CNPS List 1B.1

Known to occur in 
chaparral, coastal scrub 

and desert dunes or sandy 
areas.

Annual herb 
Blooms January-September

Low potential of occurrence within Survey Area. 
Chaparral sand-verbena is known to occur over 5 
miles from the Survey Area near the town of Hinkley, 
CA (CDFG 2008).  No populations were observed in 
the Survey Area during 2008 botanical surveys. 

White pygmy poppy 
Canbya candida CNPS List 4.2 

Known to occur in Joshua 
tree woodland, Mojave 

desert scrub and 
pinyon/juniper woodland. 

Annual herb 
Blooms March-June 

Low potential of occurrence within Survey Area. 
White pygmy poppy is known to occur over 5 miles 
from the Survey Area near Kramer Hills (CDFG 
2008).  No populations were observed in the Survey 
Area during 2008 botanical surveys. 

Desert cymopterus 
Cymopterus deserticola CNPS List 1B.2

Found in Joshua tree 
woodland and Mojave 

desert scrub 

Perennial herb 
Blooms March-May 

Detected within the Survey Area. One individual was 
detected in a small wash, south of Santa Fe Avenue, 
and approximately 4,350 feet (0.8 mile) southwest of 
the southernmost section of the Project Area. 

Recurved larkspur 
Delphnium recurvatum CNPS List 1B.2

Known to occur in 
chenopod scrub, 

cismontane woodland, 
and valley/foothill 

grassland 

Perennial herb 
Blooms March-June 

Low potential of occurrence within Survey Area. 
Recurved larkspur is not listed as occurring near the 
Survey Area using a 9-quad search centered on the 
Lockhart quad (CDFG 2008).  The closest occurrence 
of recurved larkspur (recorded in 1952) is 
approximately 20 miles west of the Survey Area, near 
the northeast corner of Edwards Airforce Base and 
near State Route 58.   No populations were observed in 
the Survey Area during 2008 botanical surveys. 

Barstow woolly sunflower 
Eriophyllum mohavense CNPS List 1B.2

Creosote bush scrub, 
desert playas, and desert 

saltbush scrub 

Annual herb 
Blooms March-April 

Moderate to high potential of occurrence within 
Survey Area. Barstow woolly sunflower is known 
from a population just north of Harper Lake (CDFG 
2008). No populations were observed in the Survey 
Area during 2008 botanical surveys. 

Sagebrush loeflingia 
Loeflingia squarrosa var. 
artemisiarum 

CNPS List 2.2 
Desert dunes, great basin 
scrub, and sonorant desert 

scrub.

Annual herb 
Blooms April-May 

Low potential of occurrence within Survey Area. 
Sagebrush loeflingia is not listed as occurring near the 
Survey Area using a 9-quad search centered on the 
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Common Name 
Scientific Name

Sensitivity 
Status1

General Habitat 
Description 

(CNPS 2008) 
Flowering

Period Probability of Occurrence 
Lockhart quad (CDFG 2008).  No populations were 
observed in the Survey Area during 2008 botanical 
surveys.

Mojave monkeyflower 
Mimulus mohavensis CNPS List 1B.2 Joshua tree woodland and 

Mojave desert scrub. 
Annual herb 

Blooms April-June 

Low potential of occurrence within Survey Area. 
Mojave monkeyflower is not listed as occurring near 
the Survey Area using a 9-quad search centered on the 
Lockhart quad (CDFG 2008).  No populations were 
observed in the Survey Area during 2008 botanical 
surveys.

Mojave fish-hook cactus 
Sclerocactus polyancistrus CNPS List 4.2 Creosote bush scrub, 

Joshua tree woodland 
Perennial stem succulent 

Blooms April-July 

Detected within the Survey Area. One individual was 
detected approximately 975 feet southeast of the single 
occurrence of desert cymopterus, and also in the same 
wash.

Utah glasswort 
Salicornia [Sarcocornia]
utahensis

CNPS List 2.2 Known to occur along 
alkali playas and marshes 

Perennial succulent 
Blooms August-September

Moderate potential of occurrence within the Survey 
Area. According to information in the CNDDB, this 
species was previously detected near the Rancho 
Percebu Duck Club Pond, west of Harper Lake 
(CDFG 2008). A pickleweed species was found 
growing in the proximity of alkali marsh in the 
Survey Area, but based on rigorous field inspection 
during the appropriate blooming period, it was 
determined that the species was Salicornia depressa
(annual pickleweed). 

Mojave spineflower 
Chorizanthe spinosa CNPS List 4.2 Atriplex scrub, Joshua 

tree woodland 
Annual herb 

Blooms April-July 

Detected within the Survey Area. Two populations of 
this species totaling approximately 1,500 individuals 
were detected in the far western and far eastern 
portions of the Survey Area.  

1 California Native Plant Society (CNPS)  
List 1B.1- Plants rare, threatened, or endangered in California and elsewhere; seriously endangered in California. 
List 1B.2 - Plants rare, threatened, or endangered in California and elsewhere; fairly endangered in California. 
List 2.2 - Plants rare, threatened, or endangered in California, but more common elsewhere; fairly endangered in California. 
List 4.2 - Plants of limited distribution (on CNPS Watch List); fairly endangered in California. 
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Dominant plant species associated with the smaller population include shrubs, spinescale 
saltbush, and bush seepweed (Suaeda moquinii), as well as annual species including snake’s 
head (Malacothrix coulteri), California dandelion (Malacothrix californica), pebble pincushion 
(Chaenactis carphoclinia ssp. carphoclinia), red brome (Bromus madritensis ssp. rubens) and 
split grass. Soils were observed to be a mixture of hard-packed sandy to loose sandy textures 
with evidence of cryptogammic crusts. 

4.0 SUMMARY 

A total of 149 plant species were detected in the Survey Area during 2008 field surveys and 
consisted of 134 native species (91 percent) and 14 nonnative species (9 percent). For 
comparison, a total of 53 plant species were detected in the 2007 field surveys consisting of 44 
native species (83 percent) and 9 nonnative species (17 percent) (EDAW 2007)7. During 2008, 
native annuals totaled 61, whereas in 2007, native annuals totaled 4. The great abundance of both 
native annual and perennial species (i.e., those that sprout from corms, tubers, etc.) in 2008 
supports the fact that botanical surveys were adequate with respect to detectability of special 
status plants. 

The Survey Area was determined to consist of 17 different vegetation communities and land 
cover types.  The most common vegetation community type detected within the Project Area was 
fallow agricultural-ruderal land cover (847 acres), whereas desert saltbush scrub (6,155 acres) 
was the most common native vegetation type in the approximately 17,011-acre Survey Area. 
None of the vegetation types mapped within the Project Area are considered sensitive.  

Each of the three special status plant species (desert cymopterus, Mojave fish-hook cactus, and 
Mojave spineflower) observed during the 2008 surveys was detected in the 1-mile buffer zone 
and outside of the Project Area. Both desert cymopterus and Mojave fish-hook cactus 
observations consisted of single occurrences. Mojave spineflower was found in much higher 
numbers (greater than 1,500 individuals between the two mapped populations).  

Of the original list of target species (chaparral sand-verbena, CNPS List 1B.1; white pygmy 
poppy, CNPS List 4.2; recurved larkspur, CNPS 1B.2; Barstow woolly sunflower, CNPS List 
1B.2; sagebrush loeflingia, CNPS List 2.2; Mojave monkeyflower, CNPS List 1B.2; and Utah 
glasswort, CNPS List 2.2, only desert cymopterus CNPS List 1B.2 was detected. Although a 

                                                          
7 General botanical surveys and rare plant surveys were conducted for the Mojave Solar One Project Area  during 
spring and summer 2007 by EDAW biologists, results of which are briefly mentioned herein.  A complete reporting 
of survey results can be reviewed in the 2007 Harper Lake Project Botanical Survey Report. 
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portion of these species had a low potential of occurring (see Table 3), the habitat affinities 
associated with each species were present within the Survey Area and hence were surveyed for 
with equal effort as those with moderate or high potential of occurrence within the Survey Area.  

Field conditions proved that rainfall for the 2008 season was sufficient to support a greater 
abundance of flowering annual plant species as compared to 2007; therefore, the potential of 
detecting target special status plant species was much higher. Botanical surveys for the Project 
are considered adequate and complete for the 2008 survey season. 
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APPENDIX A - PHOTODOCUMENTATION 

Vegetation Communities in the Vicinity of Mojave Solar One Project

Alkali Marsh 

Alkali Marsh at Dry Lake Margin 



A-2

Alkali Playa 

Desert Saltbush Scrub, West of the Project Area 



A-3

Desert Saltbush Scrub, South of the Project Area 

Desert Sink Scrub 



A-4

Mojave Creosote Bush Scrub 

Mojave Creosote Bush Scrub, Ambrosia dumosa Dominant, West of the Project Area 
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Mojave Desert Wash Scrub, West of the Project Area 

Mojave Desert Wash Scrub, South of the Project Area 



A-6

Fallow Agricultural – Disturbed Desert Saltbush Scrub 

Fallow Agricultural - Ruderal 



A-7

Tamarisk Scrub 



A-8

Rare Plant Observations

Desert Cymopterus (Cymopterus deserticola), CNPS List 1B.2 

Desert Cymopterus, Inflorescence 



A-9

Desert Cymopterus, Post Seed Dispersal 

Desert Cymopterus Observation Site 



A-10

Mojave Spineflower (Chorizanthe spinosa), CNPS List 4.2, West Population 

Mojave Spineflower in Bloom 



A-11

Mojave Spineflower Voucher Specimen 

Mojave Spineflower Flowers 



A-12

Mojave Fish-hook Cactus (Sclerocactus polyancistrus), CNPS List 4.2 

Mojave Fish-hook Cactus Fruit 
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Plant Species Observed
During 2008 Botanical Surveys for the Mojave Solar One Project 

FAMILY SCIENTIFIC NAME COMMON NAME 
ANGIOSPERMS 
EUDICOTS 
Amaranthaceae 

Atriplex canescens fourwing saltbush
Atriplex confertiflora 
Atriplex parryi 

shadescale 
Parry’s saltbush

Atriplex phyllostegia 
Atriplex polycarpa

arrowscale 
cattle saltbush

Atriplex spinifera spinescale saltbush
Bassia hyssopifolia * 
Chenopodium album*

fivehook bassia 
lambsquarters

Grayia spinosa hopsage
Krasheninnikovia lanata winter fat
Monolepis nuttalliana Nuttall’s povertyweed
Salsola tragus* Russian thistle
Suaeda moquinii bush seepweed

Apiaceae     
Cymopterus deserticola (CNPS List 1B.2) desert cymopterus 
Lomatium mohavense Mojave desert parsley 

Asclepiadaceae 
Asclepias erosa desert milkweed 

Asteraceae 
Acamptopappus sphaerocephalus 
Ambrosia ancanthicarpa 

goldenhead 
annual bursage 

Ambrosia dumosa white bursage 
Baccharis salicifolia mule fat 
Chaenactis fremontii 
Chaenactis xantiana 

Fremont pincushion 
Mojave pincushion 

Ericameria (=Chrysothamnus) nauseosus rubber rabbitbrush 
Chrysothamnus viscidiflorus sticky rabbitbrush 
Coreopsis bigelovii Bigelow’s tickseed 
Encelia virginensis Virgin River brittlebush 
Ericameria cooperi Cooper’s goldenbush 
Eriophyllum pringlei 
Eriophyllum wallacei 

Pringle’s woolly sunflower 
woolly easterbonnets 

Filago depressa  
Ambrosia(=Hymenoclea) salsola 

dwarf cottonrose 
cheesebush 

Lasthenia californica California goldfields 
Layia glandulosa tidy-tips 
Lepidospartum squamatum broom sage 
Malacothrix californica California dandelion 
Malacothrix coulteri snake’s head 
Malacothrix glabrata 
Nicolletia occidentalis 

desert dandelion 
hole-in-the-sand plant 

Rafinesquia neomexicana New Mexico plumeseed 
Stephanomeria pauciflora wire lettuce 
Tetradymia stenolepis Mojave cottonthorn 
Xylorhiza tortifolia var. tortifolia Mojave woody aster 
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FAMILY SCIENTIFIC NAME COMMON NAME 
Boraginaceae 

Amsinckia tessellata var. tessellata bristly fiddleneck 
Cryptantha circumcissa cushion cryptantha 
Cryptantha micrantha redroot cryptantha 
Cryptantha nevadensis Nevada cryptantha 
Cryptantha pterocarya wingnut cryptantha 
Cryptantha utahense scented cryptantha 
Heliotropium curassavicum salt heliotrope 
Pectocarya linearis ssp. ferocula sagebrush combseed 
Plagiobothrys arizonicus Arizona popcorn flower 
Tiquilia plicata tiquilia 

Brassicaceae 
Brassica tournefortii* Asian mustard 
Caulanthus coulteri Coulter’s wildcabbage 
Descurainia pinnata western tansymustard 
Descurainia sophia* herb sophia 
Lepidium flavum yellow pepperweed 
Lepidium fremontii desert pepperweed 
Lepidium nitidum var. howellii shining pepperweed 
Sisymbrium irio* London rocket 
Stanleya pinnata prince’s plum 
Tropidocarpum gracile dobie pod 

Cactaceae
Sclerocactus polyancistrus (CNPS List 4.2) Mojave fish-hook cactus 
Opuntia echinocarpa ssp. echinocarpa silver cholla 

Capparaceae 
Cleomella obtusifolia Mojave stinkweed 
Isomeris arborea bladder pod 

Caryophyllaceae
Spergularia marina salt marsh sand spurry 

Chenopodiaceae 
Kochia californica 
Salicornia depressa 

rusty Molly 
annual pickleweed 

Cuscutaceae  
Cuscuta sp. dodder 

Euphorbiaceae 
Chamaesyce albomarginata whitemargin sandmat 
Croton californicus croton 
Croton [Eremocarpus] setigerus dove weed 
Stillingia linearifolia queensroot 
Stillingia paucidentata stillingia 

Fabaceae 
Astragalus lentiginosus var. fremontii freckled milkvetch 
Lupinus microcarpus chick lupine 
Lupinus odoratus Mojave lupine 
Lupinus shockleyi desert lupine 
Psorothamnus arborescens var. minutifolius Johnson’s indigo bush 
Senna armata spiny senna 

Frankeniaceae 
Frankenia salina alkali heath 

Geraniaceae 
Erodium cicutarium* redstem stork’s bill 
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Hydrophyllaceae 

Emmenanthe penduliflora whisperingbells 
Nama demissum purplemat 
Phacelia distans distant phacelia 
Phacelia fremontii Fremont’s phacelia 
Pholistoma membranaceum white fiesta flower 

Lamiaceae 
Salazaria mexicana bladder sage 
Salvia carduacea thistle sage 
Salvia columbariae chia

Lennoaceae 
Pholisma arenarium desert christmas tree 

Loasaceae 
Eucnide urens  desert stingbush 
Mentzelia albicaulis whitestem blazingstar 
Mentzelia eremophila pinyon blazingstar 
Mentzelia involucrata whitebract blazingstar 
Petalonyx thurberi sandpaper plant 

Malvaceae
Eremalche exilis white mallow 
Sphaeralcea ambigua desert apricot mallow 

Nyctaginaceae 
Abronia villosa 
Mirabilis bigelovii 

desert sand verbena 
wishbone bush 

Onagraceae 
Camissonia campestris Mojave sun cups 
Camissonia claviformis ssp. claviformis brown eyes 
Camissonia palmeri Palmer’s evening primrose 

Papaveraceae 
Eschscholzia glyptosperma Mojave poppy 
Eschscholzia munitiflora ssp. minutiflora pygmy poppy 
Platystemon californicus cream cups 

Plantaginaceae 
Plantago ovata desert plantain 

Polemoniaceae 
Eriastrum eremicum ssp. eremicum 
Gilia brecciarum ssp. brecciarum  Nevada gilia 
Gilia cana ssp. speciosa  showy gilia 
Gilia malior scrub gilia 
Gilia sinuata rosy gilia 
Linanthus bigelovii Bigelow’s linanthus 
Linanthus parryae 
Loeseliastrum matthewsii 

sandblossoms 
desert calico 

Polygonaceae 
Chorizanthe brevicornu ssp. brevicornu brittle spineflower 
Chorizanthe rigida 
Chorizanthe spinosa (CNPS List 4.2) 

spiny-herb 
Mojave spineflower 

Eriogonum angulosum anglestem buckwheat 
Eriogonum fasciculatum var. foliosum eastern Mojave buckwheat 
Eriogonum inflatum desert trumpet 
Eriogonum mohavense western Mojave buckwheat 
Eriogonum pusillum puny buckwheat 
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Rumex hymenosepalus canaigre dock 

Portulacaceae 
Calyptridium monandra common pussypaws 

Rosaceae 
Prunus fasciculata desert almond 

Solanaceae 
Datura wrightii sacred thorn-apple 
Lycium andersonii water jacket 
Lycium cooperi peach thorn 

Tamaricaceae 
Tamarix ramosissima* tamarisk 

Zygophyllaceae
Larrea tridentata creosote bush 

ANGIOSPERMS 
MONOCOTS 
Agavaceae 

Yucca brevifolia Joshua tree 
Cyperaceae 

Scirpus robustus scirpus (remnant) 

Liliaceae 
Calochortus sp. mariposa lily 

Poaceae 
Acnatherum hymenoides Indian ricegrass 
Acnatherum speciosum desert needlegrass 
Avena barbata* slender wild-oat 
Bromus madritensis ssp. rubens* red brome 
Bromus tectorum* cheat grass 
Distichlis spicata saltgrass 
Hordeum murinum ssp. leporinum* hare barley 
Poa annua* bluegrass 
Schismus arabicus* split grass 

Themidaceae 
Dichelostemma capitatum blue dicks 

Typhaceae 
Typha sp. cattail (remnant) 

GYMNOSPERMS 
GNETALES 
Ephedraceae 

Ephedra nevadensis Nevada jointfir 
Ephedra viridis mormon tea 

* Indicates a nonnative plant species (introduced). 
CNPS

List 1B.2 Rare, threatened, or endangered in California and elsewhere. Fairly endangered in California. 
List 4.2 Limited distribution (Watch List). Fairly endangered in California. 

Remnant- These plants were identified based on non-living remnant growth in the field.  No flowering parts or chlorophyllic 
plant matter was available for observation at the time of surveys. 
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Name Affiliation Surveys 
Performed 

Qualifications

Josh Corona-
Bennett

EDAW,
Inc.

Rare Plants; 
Vegetation
Mapping 

Ten years of experience as a 
restoration ecologist that includes 
performing habitat restoration, rare 
plant surveys, vegetation mapping, 
and habitat assessments throughout 
the southern California region. 

Jeanette Duffels EDAW, 
Inc.

Rare Plants; 
Vegetation
Mapping 

Five years of professional consulting 
and survey experience including 
biological reconnaissance surveys, 
vegetation mapping, and focused 
surveys for sensitive plant species. 

Richard
Dwerlkotte 

EDAW,
Inc.

Rare Plants 
Vegetation
Mapping 

Over 10 years of multi-disciplinary 
experience serving as environmental 
scientist/ecologist on various projects 
related to ecological assessment, 
conducting biological reconnaissance 
surveys, vegetation mapping, and 
focused surveys for sensitive plant 
species. 

Richard Montijo Plegadis, 
Inc.

 Over nineteen years of Mojave desert 
survey experience including 
biological reconnaissance surveys, 
vegetation mapping, and focused 
surveys for sensitive plant species. 

Jesper Pietsch EDAW, 
Inc.

Rare Plants; 
Vegetation
Mapping 

Five years of experience as a 
restoration ecologist in southern 
California, performing rare plant 
surveys, vegetation mapping, habitat 
assessment and restoration. 

Dale Powell Powell 
Biological
Consultants

Rare Plants; 
Vegetation
Mapping 

Over ten years of professional 
consulting and survey experience 
including biological reconnaissance 
surveys, vegetation mapping, and 
focused surveys for sensitive plant 
species. 

Lance Woolley EDAW, 
Inc.

Rare Plants; 
Vegetation
Mapping 

Three years of professional 
consulting and survey experience 
including biological reconnaissance 
surveys, vegetation mapping, and 
focused surveys for sensitive plant 
species. 
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August 6, 2009 

Mr. Scott Frier 
Mojave Solar, LLC 
13911 Park Avenue, Suite 206 
Victorville, California, 92392 

Subject: Mojave Solar Project Letter Report for Spring 2009 Botanical Surveys 

Dear Mr. Frier: 

This letter summarizes results of focused surveys conducted by EDAW, Inc. (EDAW) to determine the 
presence or absence of special status plant species within a specific area of the proposed Mojave 
Solar Project (MSP or Project). Surveys were conducted in the vicinity of Lockhart, San Bernardino 
County, California. Surveys were conducted on behalf of Mojave Solar, LLC, in support of the 
Application for Certification required by the California Energy Commission, and at the request of the 
California Department of Fish and Game (CDFG). 

Project Description

The MSP is located southwest of Harper Dry Lake, approximately 15 miles northwest of Barstow and 
approximately 5 miles north of Highway 58 in San Bernardino County, California (Figure 1). The MSP 
boundary (hereinafter referred to as Project Area boundary) encompasses an area approximately 
1,765 acres in size (Figure 2) and is located southwest of Harper Dry Lake and southeast of an 
existing Solar Electric Generating Station. The proposed Project would use parabolic trough 
technology to collect solar thermal energy, obtaining electrical output of 250 megawatts (MW) from 
twin, independently operable solar fields, each feeding a 125-MW power block. Project facilities would 
include two solar array fields (Alpha site and Beta site), steam turbine generator, cooling tower, 
evaporation ponds, and a variety of ancillary equipment and facilities. The Project is expected to 
interconnect with existing transmission lines that run east to west, south of the Project Area. The 
Project would use groundwater for cooling. Offsite linear facilities would not be required for this Project 
(e.g., pipelines for water or gas, or transmission lines). 

2009 Botanical Survey Area 

The 2009 botanical survey area (survey area) (Figure 3) consists mainly of open to dense saltbush 
scrub regrowth on land that was previously used for agricultural production. The saltbush scrub 
regrowth community is dominated by allscale (Atriplex polycarpa), red-stem stork’s bill (Erodium 
cicutarium), split grass (Schismus arabicus), and wingnut cryptantha (Cryptantha pterocarya). The 
saltbush scrub regrowth community is considered disturbed due to previous agriculture activities and 
high nonnative plant cover. The northeastern portion of the survey area consists of six cover types: 
desert sink scrub dominated by five-hook bassia (Bassia hyssopifolia), alkali heath (Frankenia salina),
salt-cedar (Tamarix ramosissima), and Russian thistle (Salsola tragus); saltbush scrub regrowth, which 
is dominated by allscale; alkali meadow, which is considered tamarisk scrub due to high nonnative 
plant cover; dry lake, which is the unvegetated dry lakebed; disturbed habitat, which is dominated by 
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alien weeds such as five-hook bassia and Russian thistle; and developed area around the former 
residence. 

Background Information

During the spring of 2008 project biologists consulted the CDFG California Natural Diversity Database 
(CNDDB) (RareFind Version 3.1.0; CDFG 2008), California Native Plant Society (CNPS) Inventory of 
Rare and Endangered Plants (CNPS 2008), and the Natural Resources Conservation Service Web 
Soil Survey (USDA 2007). These resources were consulted to determine historic occurrence of special 
status plant species. The following seven special status plant species, and three CNPS rare species, 
were identified as having the potential to occur within or near the survey area: 

CNPS List 1B or 2

� chaparral sand-verbena (Abronia villosa var. aurita) – CNPS List 1B.1 
� desert cymopterus (Cymopterus deserticola) – CNPS List 1B.2 
� recurved larkspur (Delphinium recurvatum) – CNPS List 1B.2 
� Barstow woolly sunflower (Eriophyllum mohavense) – CNPS List 1B.2 
� sagebrush loeflingia (Loeflingia squarrosa var. artemisiarum) – CNPS List 2.2 
� Mojave monkeyflower (Mimulus mohavensis) – CNPS List 1B.2 
� Utah glasswort (Salicornia [Sarcocornia] utahensis) – CNPS List 2.2 

CNPS List 4

� white pygmy poppy (Canbya candida) – CNPS List 4.2 
� Mojave fish-hook cactus (Sclerocactus polyancistrus) – CNPS List 4.2 
� Mojave spineflower (Chorizanthe spinosa) – CNPS List 4.2 

Survey Methodology

Focused botanical surveys for special status plants were conducted within the survey area on 
March 31, May 5, June 1, and July 23, 2009. The project area was surveyed by walking meandering 
transects at 15-foot intervals. Any special status rare plant individual or population encountered was 
recorded into a Global Positioning System unit with submeter accuracy. CDFG California Native 
Species Field Survey Forms were also completed for special status species observations. Voucher 
specimens were collected, if feasible, and photodocumentation was performed. Botanical surveys 
followed the rare plant and vegetation survey guidelines provided by CNPS (CNPS 2001) and CDFG 
(CDFG 2000).  

Results

No special status plant species, or other rare plant species, were detected within the Project Area 
during four separate survey events. A list of all plant species observed during surveys can be reviewed 
in Appendix A. Field data sheets can be reviewed in Appendix B. 
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If you have any comments or questions regarding this letter report, please feel free to contact me at 
(619) 233-1454. 

Sincerely,

Lyndon Quon 
Senior Biologist 

Attachments: Figure 1 - Regional Map 
 Figure 2 - Vicinity Map 
 Figure 3 - Spring 2009 Botanical Survey Area 
 Appendix A - Plant Species Observed during 2009 Botanical Surveys 
 Appendix B - Field Data Sheets 
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Figure 3
Spring 2009 Botanical Survey Area
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APPENDIX A 

PLANTS OBSERVED DURING 
2009 BOTANICAL SURVEYS





Family� Scientific�Name� Common�Name�
Eudicots� �� ��
Amaranthaceae���Amaranth�Family� �� ��
�� Atriplex�polycarpa� allscale�
�� Bassia�hyssopifolia� five�hook�bassia�
�� Salsola�tragus� Russian�thistle�
�� Suaeda�moquinii� bush�seepweed�
Asteraceae���Sunflower�Family� �� ��
�� Chaenactis�fremontii� Fremont�pincushion�
�� Chaenactis�xantiana� Mojave�pincushion�
�� Malacothrix�californica� desert�dandelion�
�� Lasthenia�californica� California�goldfields�
Boraginaceae���Borage�Family� �� ��
�� Amsinckia�tesselata� bristly�fiddleneck�
�� Cryptantha�micrantha� redroot�cryptantha�
�� Cryptantha�pterocarya� wingnut�cryptantha�
�� Pectocarya�penicillata� winged�pectocarya�
�� Pectocarya�peninsularis� peninsular�pectocarya�
Brassicaceae���Mustard�Family� �� ��
�� Descurania�pinata� tansy�mustard�
�� Guillenia�lasiophyllum� California�mustard�
Cactaceae���Cactus�Family� �� ��
�� Cylindropuntia�echinocarpa� silver�cholla�
Frankeniaceae���Frankenia�Family� �� ��
�� Frankenia�salina� alkali�heath�
Geraniaceae���Geranium�Family� �� ��
�� Erodium�cicutarium� redstem�stork’s�bill�
Hydrophyllaceae���Waterleaf�Family� �� ��
�� Phacelia�fremontii� Fremont’s�phacelia�
Loasaceae���Loasa�Family� �� ��
�� Mentzelia�obscura� obscure�blazing�star�
Malvaceae���Mallow�Family� �� ��
�� Eremalche�exilis� white�mallow�
Onagraceae���Evening�Primrose�Family� �� ��
�� Camissonia�campestris� Mojave�sun�cup�
Polemoniaceae���Phlox�Family� �� ��
�� Gilia�latiflora�ssp.�latiflora� broad�flower�gilia�
Solanaceae���Nightshade�Family� �� ��
�� Lycium�cooperi� peach�thorn�
Tamaricaceae���Tamarisk�Family� �� ��
�� Tamarix�ramosissima� salt�cedar�
Monocots� �� ��
Poaceae���Grass�Family� �� ��
�� Hordeum�leporinum� hare�barley�
�� Schismus�arabicus� split�grass�

�
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CHAPTER 1 
SUMMARY

1.1 INTRODUCTION 

Harper Dry Lake, LLC is proposing the development of a 250-megawatt (MW) solar thermal 
power plant (Project) located at Harper Dry Lake (Figure 1). To address concerns about the 
proximity of the Project site to the dry lake itself and the Project’s associated potential impacts as 
expressed by California Department of Fish and Game (CDFG) personnel (Ms. Becky Jones),  
a qualitative functions and values assessment was performed of the existing wetland area  
(Figure 2), its upland buffer area, and Project footprint (Figure 3).  The functions and values 
assessment was undertaken in terms of habitat, hydrologic/biogeochemical functions, and water 
quality utilizing two methods of assessment: 

 1. California Rapid Assessment Method (CRAM) 
 2. Hydrogeomorphic Approach (HGM) 

The objective of this assessment is to provide qualitative and quantitative assessment of the 
functions and values of the Project’s wetland area in terms of: 

� ambient wetland conditions, 
� restoration potential (based on the Bureau of Land Management’s [BLM] 2007 Harper 

Dry Lake Area of Critical Environmental Concern Wetlands Restoration Project), and 
� assessment of potential impacts to the wetland related to the Project. 

This report summarizes the methodology employed in conducting the wetland functions and 
values assessment, the existing conditions of the marsh study area, and the results of the 
assessment based upon fieldwork and best professional judgment.  CRAM quantitative results 
are located in Attachment A. 

1.2 PROJECT DESCRIPTION 

The Project involves developing solar thermal energy facilities with 250 MW generating 
capacity (using parabolic trough technology) on a 1,250–acre site.  Project facilities will include 
a solar array field, steam turbine generator, cooling tower, and a variety of ancillary equipment 
and facilities.  No offsite linear facilities are currently planned; the Project is expected to 
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Marsh Location Map
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interconnect with existing transmission lines that run adjacent to the site’s southern boundary.  It 
will use site groundwater for cooling (no offsite water supply pipeline), and no natural gas 
pipeline is required.  It is assumed that the biological resources of the entire 1,250-acre site will 
be affected by Project development. 

1.3 WETLAND AND WATERS ENVIRONMENTAL SETTING 

Harper Dry Lake is located within the southwest portion of the 1,829-square-mile Coyote-
Cuddeback Lakes Watershed (HUC 18090207) (Figures 4 and 5).  The wetland area is currently 
confined to a relatively narrow corridor that follows the southwest “shore” of Harper Dry Lake, 
which functions as a playa-lake and is essentially composed of two main marsh sites occurring 
within the overall wetland area:  the Central wetlands and the Southern wetlands (Figure 6).  
Beyond the wetland area to the north and southeast is the dry lakebed itself, which is currently 
devoid of vegetation. 

The Mojave Desert is the driest desert in the continental United States with precipitation ranging 
from 2.23 to 2.5 inches a year, with much of the rain falling between October and March, and 
temperatures ranging from 40 to 110°F (SANBAG 2006).  Perennial and intermittent rivers and 
streams are rare, and most water flow occurs in washes and flood-flow paths during major winter 
rain events that occur rarely (USGS 2004).  The dominant habitats occurring immediately around 
the wetland study area include desert saltbush scrub, tamarisk scrub, and disturbed and fallow 
(discontinued) agriculture with elevations between 516 to 605 (Figure 4) feet above mean sea 
level.
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Figure 4
Cuddeback Lakes Watershed Drainage and Elevation (HUC 18090207)
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Figure 5
Cuddeback Lakes Watersed Aerial (HUC 18090207)I
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CHAPTER 2 
WETLAND AND WATERS REGULATORY SETTING 

2.1 FEDERAL JURISDICTION 

U.S. Department of the Interior, Bureau of Land Management

A majority of the wetland area, in addition to small areas of upland buffer, is located within the 
Area of Critical Environmental Concern (ACEC; BLM 2007b) (Figure 7), which was designated 
under the BLM’s California Desert Conservation Area Plan, as amended (BLM 1980). 

The Harper Dry Lake ACEC was established to protect the remnant marshes at the southwestern 
edge of Harper Dry Lake.  The Harper Dry Lake ACEC is 480 acres in size (BLM 1982).  The 
seasonal marsh and alkali wetland community bordering Harper Dry Lake may hold potential for 
discovery of several rare and restricted-range plant species.  The playa bordering the marshes has 
supported nesting western snowy plovers (Charadrius alexandrinus nivosus) in the past and is an 
area important for the conservation of western snowy plover nesting habitat.  No snowy plovers 
were observed during the fourth-quarter 2005 avian monitoring at the Solar Energy Generating 
Systems (SEGS) VII and IX evaporation ponds located approximately 4.5 miles northwest of the 
Harper Dry Lake marsh areas (UltraSystems Environmental 2005).  Harper Dry Lake is 
recognized as a Key Raptor Area by the BLM, which has designated 223 such areas nationwide.  
Key Raptor Areas are places known to be significant habitats for selected species of birds of 
prey, and Harper Dry Lake is one of seven Key Raptor Areas in the Mojave Desert.  The project 
and wetlands are located near the boundaries of the Fremont-Kramer Desert Wildlife 
Management Areas (BLM 2005). 

U.S. Army Corps of Engineers

The U.S. Army Corps of Engineers (USACE) does not traditionally assert jurisdiction, under the 
Clean Water Act (CWA), over Harper Dry Lake (USACE 2007).  Isolated wetlands and waters 
(i.e., vernal pools and sinks [in most cases]) are not considered a water of the U.S. because of the 
lack of adjacency and connectivity to other waters of the U.S.  Wetlands that are “adjacent” to 
traditionally navigable waters (TNWs), their tributaries, or other waters (33 Code of Federal 
Regulations [CFR] Part 328.3[a][7]; 40 CFR Part 230.3[s][7]) are considered jurisdictional 
waters by the USACE.  The federal regulations define the term “adjacent” to mean bordering, 
contiguous, or neighboring.  Wetlands separated from other waters of the U.S. by man-made 
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dikes or barriers, natural river berms, beach dunes, and the like are also considered “adjacent 
wetlands” (33 CFR Part 328.3[c]; 40 CFR Part 230.3[b]). 

Recent Supreme Court cases support nonassertion of jurisdiction by the USACE over isolated 
aquatic features such as Harper Dry Lake.  As a result of a U.S. Supreme Court decision (Solid 
Waste Agency of Northern Cook County [SWANCC] v. U.S. Army Corps of Engineers, No.
99-1178 January 9, 2001, referred to as SWANCC) the USACE no longer has direct regulatory 
authority over many isolated intrastate waters, including isolated wetlands.  However, “the Corps 
reserves the right on a case-by-case basis to determine that a particular water body within these 
categories can be regulated as a water of the U.S.”  The U.S. Environmental Protection Agency 
(USEPA) also has authority to determine waters of the U.S. on a case-by-case basis (Preamble to 
the USACE Final Rule for Regulatory Programs for the Corps of Engineers Federal Register V 
51, No. 219, page 41217, November 13, 1986). 

On June 5, 2007, the USACE and USEPA issued a joint guidance memorandum on the 
interpretation of the Rapanos Supreme Court case for making jurisdictional determinations (JDs) 
for waters of the U.S. (including wetlands) (hereinafter referred to as “Guidance Memorandum”) 
(“Clean Water Act Jurisdiction Following the U.S. Supreme Court’s Decision in Rapanos v. 
United States & Carabell v. United States” [June 5, 2007] 126 S. Ct 2208 [2006]).  This case was 
consolidated with Carabell v. United States.  A JD is the process with which the USACE, with 
oversight by the USEPA, decides to assert jurisdiction over a waterbody and/or a drainage 
feature.  In the Guidance Memorandum, the agencies offer three categories:  (1) certain types of 
waters over which they “will assert jurisdiction” (e.g., a TNW); wetlands adjacent to such 
waters; relatively permanent waters (RPWs), which are composed of nonnavigable tributaries of 
such waters; and wetlands directly abutting such tributaries), (2) other types of waters they will 
consider case by case to determine whether they have a “significant nexus” with a traditional 
navigable water (nonnavigable tributaries that are not relatively permanent and wetlands adjacent 
to such waters, and wetlands that do not abut a relatively permanent nonnavigable tributary), and 
(3) other “features” over which they “generally will not assert jurisdiction” (swales, erosional 
features, and ditches excavated in and draining uplands). 

Additionally, the USACE and USEPA also issued a Memorandum of Agreement (MOA) 
(“Memorandum for Director of Civil Works and USEPA Regional Administrators” [June 5, 
2007]) regarding their coordination on jurisdictional determinations following the SWANCC and 
Rapanos Supreme Court cases.  This MOA procedure replaces the coordination procedures 
contained in the January 2003 USEPA/USACE guidance implementing the SWANCC decision
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(but leaves the remainder of that guidance unaffected) and articulates new coordination 
procedures for JDs affected by Rapanos.  This MOA procedure would allow the USEPA to 
approve or disapprove all jurisdictional determinations, made by the USACE, that are subject to 
the Guidance Memorandum. 

The USACE and USEPA will exercise judgment with respect to less obvious wetlands to 
determine whether there is a “significant nexus” to navigable waters.  Thus, ephemeral 
tributaries or intermittent streams that do not typically flow year-round may not be jurisdictional 
under the significant nexus standard.  The agencies will assess the flow characteristics and 
ecological functions of the tributaries and adjacent wetlands to see if they “significantly affect 
the chemical, physical and biological integrity of downstream traditional navigable waters.”  
Swales, gullies, washes, and other features caused by erosion, as well as ditches excavated in and 
draining uplands, would not usually be subject to jurisdiction. In analyzing for a significant 
nexus, the agencies will consider a range of hydrologic and ecologic factors.  Hydrologic factors 
include the volume, duration, and frequency of flow; proximity to traditionally navigable water; 
the size of the watershed; and average annual precipitation.  Ecologic factors include the 
potential for tributaries to carry pollutants to navigable waters and the ability of adjacent 
wetlands to trap and filter such pollutants; wildlife habitat provided by the wetlands; and flood 
storage capability.  The USACE and USEPA will coordinate their assessments to make timely 
jurisdictional determinations and document their rationale for the record. 

Additionally, the USACE and USEPA will evaluate nontraditional navigable waters and 
wetlands on a case-by-case basis to discern whether a significant nexus exists.  The time frames 
they have announced for making such jurisdictional determinations are ambitious and will prove 
challenging to implement.  At the time of writing this report, the Guidance Memorandum does
not have the force and effect of law, and formal rules will still be needed.  During the first 9 to 12 
months of implementing the Guidance Memorandum (at the time of this writing), the USACE 
and USEPA are inviting public comment; then within 12 months the agencies will be reissuing, 
modifying, or revoking their Guidance Memorandum.

Therefore, with exception to the ocean, blue-line streams, and relatively large lakes that have a 
direct relationship to commerce and navigability, other land-based aquatic features (i.e., 
wetlands, intermittent streams, and drainages) require additional federal analysis to determine if 
they are indeed a jurisdictional water feature and thus regulated by the USACE.  Based upon the 
Guidance Memorandum the USACE/USEPA will assert jurisdiction over the following water 
bodies:  TNWs; all wetland adjacent to TNWs; nonnavigable tributaries of TNWs that are 
relatively permanent; wetlands that directly abut such tributaries; and RPWs.  In addition, the 
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USACE/USEPA will assert jurisdiction over every waterbody that is not an RPW if that 
waterbody is determined (on the basis of fact-specific analysis) to have a significant nexus with a 
TNW.  Based upon the Guidance Memorandum (and regulatory history with the USACE) it is 
likely Harper Dry Lake is not considered jurisdictional water by the USACE.  However, it would 
be advisable to formally confirm and document (through a JD) that Harper Dry Lake and its 
tributaries are considered nonregulated waters by the USACE/USEPA.  Prior to issuing such a 
JD, a JD package would be required to be submitted to the Los Angeles District office of the 
USACE to provide support for their determination (including USEPA oversight) if any or all 
delineated waters occurring at project site are jurisdictional under Rapanos and are thus under 
regulatory administration by the USACE. 

2.2 STATE JURISDICTION 

California Department of Fish and Game

The California Fish and Game Code (CFGC) delegates authority to the California Fish and Game 
Commission to promulgate regulations concerning flora and fauna (including their habitat).  
Definitions for such natural resources used by CDFG are found in California Code of 
Regulations (CCR) Title 14, Natural Resources: Division 1; Fish and Game Commission, 
Department of Fish and Game.  Under CDFG’s Lake and Streambed Alteration Program 
(Sections 1600-1616 of the CFGC), CDFG regulates activities that would alter the flow, bed, 
channel, or bank of streams and lakes.  The limits of CDFG jurisdiction are defined in CFGC as 
the “bed, channel or bank of any river, stream or lake designated by the department in which 
there is at any time an existing fish or wildlife resource or from which these resources derive 
benefit” (CFGC Section 1601). 

Title 14 CCR 1.72 defines a stream as: 

“[A] stream is a body of water that flows at least periodically or intermittently 
through a bed or channel having banks and supports fish or other aquatic life.  
This includes watercourses having a surface or subsurface flow that supports or 
has supported riparian vegetation.” 

Title 14 CCR 1.56 defines a lake as follows: 

Includes natural lakes or man-made reservoirs. 
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Title 14 CCR 720 Designation Waters of CDFG Interest, states: 

“For the purpose of implementing Sections 1601 and 1603 of the Fish and Game 
Code which requires submission to the Department of general plan sufficient to 
indicate the nature of any project … which will use material from the streambeds 
or will divert, obstruct or change the natural flow or bed of any river, stream or 
lake designated by the Department, … all rivers, streams, lakes, and streambeds 
in the State of California, including all rivers, streams, and streambeds which 
may have intermittent flows of water, are hereby designated for such purposes.” 

In practice, CDFG usually extends its jurisdictional limit to the top of a stream, the bank of a 
lake, or outer edge of the riparian vegetation, whichever is wider.  Riparian habitats do not 
always have identifiable hydric soils, or clear evidence of wetland hydrology as defined by the 
USACE.  Therefore, CDFG wetland boundaries often extend beyond traditional USACE wetland 
boundaries, which sometimes include only portions of the riparian habitat adjacent to a river, 
stream, or lake.  Jurisdictional boundaries under CFGC Sections 1600-1616 may encompass an 
area that is greater than that under the traditional jurisdiction of the USACE. 

CFGC Section 1602 requires any person, governmental agency, state, local, or any public utility 
who proposes a project that will substantially divert or obstruct the natural flow or substantially 
change the bed, channel, or bank of any river, stream, or lake or use materials from a streambed 
to notify CDFG before beginning the project. Under CFGC Section 1602, any project proponent 
needs to provide CDFG with written notification before construction begins on any project  
that will: 

 1. Substantially divert or obstruct the natural flow of any river, stream, or lake; 

 2. Substantially change or use any material from the bed, channel, or bank of, any river, 
stream, or lake; or 

 3. Deposit or dispose of debris, waste, or other material containing crumbled, flaked, or 
ground pavement where it can pass into any river, stream, or lake. 

Notification is generally required for any project that will take place in or in the vicinity of a 
river, stream, lake, or their tributaries.  This includes rivers or streams that flow at least 
periodically or permanently through a bed or channel with banks and support fish or other 
aquatic life, and watercourses having a surface or subsurface flow that supports or has supported 
riparian vegetation. 
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If CDFG determines that the project will need a Lake or Streambed Alteration Agreement 
(SAA), project construction within jurisdictional waters may not begin until CDFG develops a 
Draft SAA and the project described in that agreement undergoes environmental review (e.g., 
Application for Certification) (CFGC Section 1603).  By working with CDFG to develop a Draft 
SAA, the project applicant can modify the project features to avoid or lessen potential impacts on 
fish and wildlife resources.  This approach would simplify environmental review of the project 
and expedite the issuance of a final agreement. 

In conjunction with adopting a wetlands policy on March 9, 1987, the California Fish and Game 
Commission assigned CDFG the task of recommending a wetlands definition.  CDFG 
determined the U.S. Fish and Wildlife Service (USFWS) wetland definition and classification 
system to be the most biologically valid.  Therefore, CDFG essentially relies on the USFWS 
wetland definition and classification system, which is based upon Classification of Wetland  
and Deepwater Habitats of the United States (Cowardin et al. 1979) and is based upon the  
one-criterion method outlined in CDFG/USFWS guidance documents and classification 
manual(s) to define their presence and jurisdictional extent of state wetlands.  Therefore, CDFG 
only requires the presence of one criterion (e.g., wetland hydrology, hydric soils, or hydrophytic 
vegetation) for an area to qualify as a wetland.  CDFG/USFWS defines wetlands as: 

“Wetlands are lands transitional between terrestrial and aquatic systems where 
the water table is usually at or near the surface or the land is covered by shallow 
water.  For purposes of this classification, wetlands must have one or more of the 
following three attributes:  (1) at least periodically, the land supports 
hydrophytes, (2) the substrate is predominantly undrained hydric soil; and (3) the 
substrate is non-soil and is saturated with water or covered by shallow water at 
some time during the growing season of each year” (Cowardin et al. 1979). 

CDFG also follows other relevant state laws concerning wetlands.  The 1990 California Wildlife 
Protection Act defines wetlands as: 

“… lands which may be covered periodically or permanently with shallow water 
and which include saltwater marshes, freshwater marshes, open or closed 
brackish water marshes, swamps, mudflats, fens, and vernal pool.” (CFGC
§2785).

The 1976 Keene-Nejedly California Wetlands Preservation Act (which provides for the 
acquisition, enhancement, and preservation of wetlands) defines wetlands as: 
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“… streams, channels, lakes reservoirs, bays, estuaries, lagoons, marshes, and 
the lands underlying and adjoining such waters, whether permanently or 
intermittently submerged to the extent that such waters and lands support and 
contain significant fish, wildlife, recreational, aesthetic, or scientific purposes”
(CPRC §5812). 

CDFG jurisdiction within altered or artificial waterways is based upon the value of those 
waterways to fish and wildlife.  CDFG considers natural waterways that have been subsequently 
modified and that have the potential to contain fish, aquatic insects, and riparian vegetation will 
be regulated as natural waterways.  Artificially created waterways that have acquired the 
physical attributes of natural stream courses, contribute to aquatic habitats, and have been 
viewed by the community as natural stream courses would also be regulated by CDFG. 

CDFG also recognizes Areas of Special Biological Importance (ASBIs).  These are areas for one 
or more kinds of wildlife and are considered by CDFG to be particularly sensitive to 
development.  ASBIs include all BLM ACECs. 

Regional Water Quality Control Board

Through a programmatic agreement between the federal government and the states, the Regional 
Water Quality Control Board (RWQCB) has primary authority for permit and enforcement 
activities in California under the 1969 Porter-Cologne Water Quality Control Act (Porter-
Cologne) (California Water Code [CWC] Section 13000-13999.10) and the CWA.  Under 
Porter-Cologne, the RWQCB regulates the “discharge of waste” to waters of the state (“Waters 
of the State” are defined in CWC Section 13050[e]).  The definition of waters of the state is 
broader than that for waters of the U.S. in that all waters are considered to be a water of the state 
regardless of circumstances or condition.  The term “discharge of waste” is also broadly defined 
in Porter-Cologne, such that discharges of waste include fill, any material resulting from human 
activity, or any other “discharge” that may directly or indirectly impact waters of the state 
relative to implementation of Section 401 of the CWA. 

Porter-Cologne authorizes the RWQCB to regulate discharges of waste and fill material to 
waters of the state, including “isolated” waters and wetlands, through the issuance of waste 
discharge requirements (WDRs) (CWC Section 13263).  Under Porter-Cologne all parties 
proposing to discharge waste that could affect waters of the state must file a report of waste 
discharge (ROWD) with the appropriate RWQCB.  The RWQCB will then respond to ROWD 
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by issuing a WDR in a public hearing, or by waiving WDRs (with or without conditions) for that 
proposed discharge.

Therefore, all parties proposing to discharge waste that could affect waters of the state, but do 
not affect federal waters (which requires a CWA Section 404 permit and CWA Section 401 
Certification) must file an ROWD with the appropriate RWQCB (CWC Section 13260).  CWC 
Section 13260(a) requires that any person discharging waste or proposing to discharge waste 
within any region that could affect the quality of waters of the state, other than into a community 
sewer system, shall file with the appropriate RWQCB an ROWD containing such information 
and data as may be required by the RWQCB. 

The RWQCB will then respond to the ROWD by issuing a WDR and National Pollutant 
Discharge Elimination permits, or by waiving the WDR (with or without conditions) for that 
proposed discharge into jurisdictional waters in a public hearing.  The RWQCB has a statutory 
obligation to prescribe WDRs except where the RWQCB finds that a waiver of WDRs for a 
specific type of discharge is in the public interest (CWC Section 13269). 

2.3 HARPER DRY LAKE SETTING 

The Harper Dry Lake wetlands are restricted to a narrow band along the lake’s southwest shore 
(Figure 6).  Wetland size is commensurate with water input:  less water means less wetland.  
Additionally, the wetland functions and values are commensurate with water input, which is 
evidently lower than the 1990 ENSR baseline assessment.  Outlined within the 1990 ENSR 
baseline study of the wetland area, a cumulative inflow amount from agricultural runoff was 
extrapolated to be approximately 660 acre-feet per year (af/yr) (410 af/yr for the Southern 
wetlands and 250 af/yr for the Central wetlands).  Additional groundwater inputs (unrelated to 
agricultural runoff and with amounts not quantified or recorded) were provided from the Rancho 
Percebu Duck Club creating dikes and ponds; however, these inputs have been discontinued 
(Figure 8 [relic freshwater marsh areas located at the northwest portion of the Central wetlands]).  
This marsh is currently nonfunctioning.  It is believed that the Rancho Percebu Duck Club 
ceased operations and groundwater transfers at Harper Dry Lake on or around 1991 (BLM 
2007a).  Agricultural operations (and concomitant runoff) during the time of the ENSR baseline 
study had already begun to decline, past their peak of the late 1970s and early 1980s (BLM 
2007a; Mundstock 1996). 
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As of this 2007 assessment, the wetland area has essentially been transformed from a relatively 
large marsh to a constricted mesic meadow with some small, relatively shallow pools.  The 
average groundwater input since 2003 is 36.25 af/yr.  Not including rainfall (which was not 
considered in the 1990 ENSR study) this amount is 94 percent less than the runoff water inputs 
entering the marsh at a time of agricultural decline, although there may be additional 
groundwater inputs into the wetland area that were not recorded and/or documented since 2003. 
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CHAPTER 3 
FIELD SURVEY METHODOLOGY 

3.1 FIELD SURVEY METHODOLOGY 

As noted above, CDFG requires the presence of one criterion (e.g., wetland hydrology, hydric 
soils, or hydrophytic vegetation) for an area to qualify as a jurisdictional wetland in California.  
The wetland delineation conducted within the wetland area was based on the one-criterion 
method outlined in CDFG/USFWS guidance documents and classification manual(s) to define 
their presence and jurisdictional extent.  By virtue of CDFG accepting the USFWS wetland 
definition (i.e., Cowardin Classification system [see Section 2.2 above]) to be the most 
biologically valid, CDFG staff use this definition as a guide in identifying wetlands while 
conducting on-site inspections for the implementation of CFGC wetlands policy. 

Wetland Area

On May 30, 2007, the wetland area was surveyed on foot and field delineated pursuant to 
CDFG/USFWS wetland criteria.  CDFG jurisdiction within the survey area was mapped as 
riparian areas.  For riparian areas, jurisdictional extent was mapped either to the head of the slope 
or the edge of the limited riparian fringe, as applicable along and within the bed and bank of 
Harper Dry Lake (including any tributaries and any vegetated or unvegetated drainage features).  
Features that met the conditions of wetlands (composed of alkali marsh, freshwater emergent 
marsh, playa, and riparian scrub) and waters (regulated hydrological features) were mapped and 
recorded with handheld Global Positioning System (GPS) units (Table 1) (Figure 6).  The 
wetland areas were mapped at a 1:600 scale (Figures 8 through 10).  Visual field diagnostic 
indicators of the wetland area were recorded for CRAM application.  The wetland area mapping 
was accomplished by mapping the vegetation and cover types.  EDAW assumes the current 
wetland characteristics are in response to pumped groundwater inputs (refer to Section 4.2 of this 
report [HGM Results, Hydrologic Functions]) and are reflected in the species and composition of 
the wetland vegetation.  The identification of vegetation communities is one of the critical 
elements in classifying the overall functional value of the wetland area within and surrounding 
the ACEC.  Utilizing vegetation cover and composition in assessing wetland habitat performance 
is intended to correlate the collected field survey and mapping data for the purpose of conducting 
functional evaluations. 



Page 26 Harper Dry Lake Wetlands Functions and Values Assessment 
07080136 Harper Lake Wetlands Assessment.doc   12/28/2007

Table 1 
Harper Dry Lake Aquatic Habitats1

Type of Jurisdictional Waters 
of the State Occurring within 
the Wetland and Buffer Areas 

Type of Habitat 
(Cowardin et al. 1979) 
Occurring within the 

Wetland and Buffer Areas 

Type of Habitat 
(Holland 1986) Occurring 

within the Wetland 
and Buffer Areas 

Acres of 
Aquatic 

Resource2

Streambed composed of Relic 
Emergent Freshwater Marsh  

Disturbed Non-Persistent 
Emergent Wetland  

Disturbed Coastal and Valley 
Freshwater Marsh (52410) 

1.72 

Freshwater Marsh Emergent Wetland  Freshwater Seep (45400) 0.43 
Lakebed composed of Relic 
Lower Emergent Alkali Marsh  

Disturbed Hypersaline Non-
Persistent Emergent Wetland 

Disturbed Alkali Marsh 
(52300) 

24.24 

Lower Emergent Alkali Marsh  Disturbed Hypersaline Non-
Persistent Emergent Wetland 

Disturbed Alkali Marsh 
(52300) 

�0.53

Ordinary High Water Mark 
(OHWM) 

Channel Bed Mojave Desert Wash Scrub 
(63700) 

0.58 

Open Brackish Water Hypersaline Unconsolidated 
Bottom (average water level) 

Alkali Seep (45320) 1.57 

Seasonal Pond (dry at the time of 
survey)

Hypersaline Unconsolidated 
Bottom 

Alkali Seep (45320) 3.78 

Tamarisk Scrub/Shrub Wetland Tamarisk Scrub (63810) 86.89 
Upper Alkali Marsh (pickleweed 
and swamp timothy [Crypsis 
schoenoides]) 

Hypersaline Persistent 
Emergent Wetland  

Alkali Playa (46000) 4.11 

Upper Alkali Marsh 
(saltgrass) 

Hypersaline Persistent 
Emergent Wetland  

Alkali Meadow (45310) 44.1 

TOTAL   167.92 
1 Includes both relic (dead biomass) and currently viable habitats.  All vegetative communities are generally 

mapped as the polygons do encompass bare or patchy areas not meeting 100 percent cover. 
2 The acreage of jurisdictional waters within the study area was determined by field mapping and utilizing ArcGIS. 
3 There are scattered and isolated small clumps of viable alkali bulrush and desert cattail occurring within the BLM 

contoured ponds located within the Southern wetlands area, which were too small to map and are assumed to 
cumulatively cover an area of approximately 0.5 acre. 

The results of field mapping the wetland area do compare similarly with the National Wetlands 
Inventory (NWI) map with regard to the general shape and extent of the wetland area, but 
diverge significantly on the type, condition, and vegetative composition of the wetland currently 
occurring within the area (Figure 11).  The wetlands at Harper Dry Lake were likely mapped by 
NWI prior to 1998 but not before 1986.  Creation of the NWI was a direct result of the 
Emergency Wetlands Resources Act of 1986 (16 USC §§ 3901-3932, November 10, 1986, as 
amended). Specifically, the Act directed USFWS to map the wetlands in the Lower 48 States by 
September 30, 1998, and to digitize the available wetlands maps and create a digital database for 
this information by September 30, 2004.  In general, the minimum mapping unit is from one to 
three acres (USFWS 2002).  The NWI map for the wetland area has the wetlands mapped as 
overwhelmingly “Emergent Freshwater Marsh,” whereas groundtruthing revealed an area 
occupied primarily by dry upper alkali marsh overwhelmingly composed of saltgrass (Distichlis



Page x-xx

!G

!G

S
a

l
t

P
a

n
n

e

Coyote-Cuddeback
Lakes Watershed

Harper Dry Lake Wetlands Functions and Values Assessment

Source: NAIP 2005

Scale: 1:7,200; 1 inch = 600 feet

Figure 9
Close-up Section 2
Wetlands Habitat

Path: P:\2007\07080136 Harper Lake Solar Biology\5GIS\MXD\BIO\Wetlands\Wetlands Close Ups.mxd,  12/28/07,  AugelloP

600 0 600300 Feet

Project Boundary
1 Mile Buffer Zone

!O Active Groundwater Pump

!G Inactive Groundwater Pump

GF! Pump Power Switch
2' Graded Berm

D Groundwater Pipes
Jurisdictional Waters of the State (OHWM)

Freshwater Marsh
Open Brackish Water
Emergent Freshwater Marsh (Relic)
Lower Emergent Alkali Marsh (Relic)
Seasonal Pond
Tamarisk
Upper Alkali Marsh (Pickleweed)
Upper Alkali Marsh (Saltgrass)

I

LOCATOR MAP

LEGEND



Page 28 Harper Dry Lake Wetlands Functions and Values Assessment 
07080136 Harper Lake Wetlands Assessment.doc   12/28/2007

This page intentionally left blank. 



Page x-xx

DDDDDD
D

D

D

D

D

D

D

D

D

D

!G

!G

!O

!O

GF!

S a l t
P a n n e

Coyote-Cuddeback
Lakes Watershed

Harper Dry Lake Wetlands Functions and Values Assessment

Source: NAIP 2005

Scale: 1:7,200; 1 inch = 600 feet

Figure 10
Close-up Section 3
Wetlands Habitat

Path: P:\2007\07080136 Harper Lake Solar Biology\5GIS\MXD\BIO\Wetlands\Wetlands Close Ups.mxd,  12/28/07,  AugelloP

600 0 600300 Feet

Project Boundary
1 Mile Buffer Zone

!O Active Groundwater Pump

!G Inactive Groundwater Pump

GF! Pump Power Switch
2' Graded Berm

D Groundwater Pipes
Jurisdictional Waters of the State (OHWM)
Freshwater Marsh

Open Brackish Water
Emergent Freshwater Marsh (Relic)
Lower Emergent Alkali Marsh (Relic)
Seasonal Pond
Tamarisk
Upper Alkali Marsh (Pickleweed)
Upper Alkali Marsh (Saltgrass)

I

LOCATOR MAP

LEGEND



Page 30 Harper Dry Lake Wetlands Functions and Values Assessment 
07080136 Harper Lake Wetlands Assessment.doc   12/28/2007

This page intentionally left blank. 



Page x-xxHarper Dry Lake Wetlands Functions and Values Assessment

Source: NAIP 2005; National Wetlands Inventory 2007

Scale: 1:12,000; 1 inch = 1,000 feet

Figure 11
National Wetlands Inventory Map

Path: ,  07/25/07,  morenop

1,000 0 1,000 teeF005

Project Boundary

1 Mile Buffer Zone

USFWS Wetlands
Freshwater Emergent Wetland
Freshwater Forested/Shrub Wetland
Freshwater Pond

Lake
Other

I

LEGEND

LOCATOR MAP



Page 32 Harper Dry Lake Wetlands Functions and Values Assessment 
07080136 Harper Lake Wetlands Assessment.doc   12/28/2007

This page intentionally left blank. 



Harper Dry Lake Wetlands Functions and Values Assessment Page 33 
07080136 Harper Lake Wetlands Assessment.doc   12/28/2007

spicata) and pickleweed (Salicornia sp.), tamarisk (Tamarix sp.), and restricted and small 
seasonal brackish ponds.  Photographs of the identified features and the surrounding habitat were 
taken for documentation of the conditions and composition of wetland area and other hydrologic 
features occurring within the project footprint during the period of the field survey (Figures 12 
through 20).

Upland Buffer Area

On May 31, 2007, the upland buffer area between the Project site and the wetland was surveyed 
on foot and field delineated pursuant to CDFG/USFWS wetland criteria.  The buffer area is the 
immediate upland area abutting the marsh and extending to the Project site.  The upland buffer 
area between the marsh and the Project site boundary ranges from approximately 200 to 2,500 
feet south and west, respectively (Figure 3 and Figure 6).  All features that met the conditions of 
riparian scrub and regulated hydrological features were mapped and recorded with handheld GPS 
units (Table 1) (Figure 6).  The upland buffer area was mapped at one inch equals 600 feet 
(Figures 8 through 10).  Visual field diagnostic indicators of the upland buffer area were 
recorded for CRAM application.  Photographs of the identified features and the surrounding 
habitat were taken (Figures 12 through 20). 

Project Footprint

On May 31, 2007, the Project site was surveyed on foot for a field assessment of the area’s 
current condition and its hydrological relationship to the upland buffer and wetland areas.  The 
Project site, located along the border of the southern and western edges of the ACEC, occupies 
approximately 1,250 acres, mostly fallow alfalfa fields that were formally irrigated but also 
including a 160-acre area that is still in alfalfa production. 

3.2 FUNCTIONS AND VALUES ASSESSMENT METHODOLOGY 

There are no existing reference playa wetlands within the watershed to compare and contrast the 
wetland conditions and/or wetland functions and values within the Project area.  For the purpose 
of this assessment, the reference wetlands for both CRAM and HGM methods will  
be based on information provided in Management Plan for Harper Dry Lake Area of Critical 
Environmental Concern (BLM 1982), 12-Month Report for the Baseline Monitoring Program 
for the Central and Southern Wetlands Harper Lake, California (June 1989-May 1990) (ENSR 
1990), and the Harper Dry Lake Area of Critical Environmental Concern Wetlands Restoration 
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Project: Environmental Assessment (BLM 2007) (which is an environmental assessment of the 
of the wetlands and their proposed restoration). 

CRAM

A quantitative assessment of the functions and values of the wetland habitats within the study 
area was conducted utilizing CRAM.  CRAM utilizes visible field diagnostics (primarily 
vegetative and hydrological characteristics as existing data) as a tool to assess conditions at 
wetland sites.  Field verification of indicators can be used to assess the functions and values of a 
wetland, and to help identify corrective measures for impaired wetlands.  CRAM also evaluates 
human-induced stress, wetland functions or conditions, and spatial arrangements between 
wetland conditions and their anthropogenic causes (SFEI 2005).  CRAM is based on four basic 
assumptions about the interactions between physical and biological processes. 

CRAM assumes that: 

1. The ecological services and beneficial uses provided by a wetland are mainly 
determined by the quantity and quality of water, mineral and organic material, and 
sediment that are either processed within the wetland or that are exchanged between the 
wetland and its environment; 

2. The supplies of water and sediment are ultimately controlled by climate, geology, and 
land use; 

3. Geology and climate govern natural disturbance, whereas land use accounts for 
anthropogenic stress; and 

4. Controlling factors are significantly mediated by vegetation (Collins et al. 2007; SFEI 
2005).

The CRAM approach for the Harper Dry Lake wetland area was undertaken in the field and 
followed the protocols and guidelines for scoring CRAM metrics outlined in CRAM: California 
Rapid Assessment Method for Wetlands and Riparian Areas-Volume 1: User’s Manual Version 
4.2.3 (SFEI 2006).  Field data were entered into the CRAM Version 4.2.3 CRAM Assessment 
Form for Playa Class Wetlands Scoring Sheets (Attachment A). 
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Figure 13
Photographs 1 and 2

Photo 1: Looking south at extent of upper marsh. Note restroom 
at viewing area.  Located at midpoint of central wetland 
lakeshore.  Harper Dry Lake Southwestern Marsh. 

Photo 2: Looking southeast at saltgrass mat located at central 
wetland lakeshore.  Note abrupt transition of upland vegetation 
at meter post.  Harper Dry Lake Southwestern Marsh.
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Figure 14
Photographs 3 and 4

Photo 3: Looking northwest at upper marsh located at midpoint 
of central wetland lakeshore.  Note abrupt transition of upland 
vegetation as a function of topography.  Harper Dry Lake 
Southwestern Marsh. 

Photo 4: Looking northeast at upper marsh located at midpoint of 
central wetland lakeshore.  Note how pickleweed populates ruts.
Harper Dry Lake Southwestern Marsh.
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Figure 15
Photographs 5 and 6

Photo 5: Looking northwest at brackish open water at terraformed 
pond located in central wetland.  Harper Dry Lake 
Southwestern Marsh. 

Photo 6: Looking northwest at brackish open water at 
terraformed pond located in central wetland of southern lakeshore.
Harper Dry Lake Southwestern Marsh.
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Figure 16
Photographs 7 and 8

Photo 7: Looking northeast at channel (which is developed 
infrastructure to direct inputs of groundwater into marsh) and 
brackish open water at terraformed permanent pond located 
in central wetland.  Harper Dry Lake Southwestern Marsh. 

Photo 8: Looking north at graded channel.  Note watermarks and 
salt crusting at banks of channel.  Harper Dry Lake 
Southwestern Marsh.
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Figure 17
Photographs 9 and 10

Photo 9: Looking north at channel.  Note established bed and 
bank as this is closer to source of water (groundwater pump).
Harper Dry Lake Southwestern Marsh.

Photo 10: Looking north at channel at pump site.  Note the culvert.
Harper Dry Lake Southwestern Marsh.
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Figure 18
Photographs 11 and 12

Photo 11: Looking east at degraded freshwater marsh that is 
constricted to channel (which is developed infrastructure to direct 
inputs of groundwater into seasonal terraformed pond).  In 
southern wetland lakeshore near the gazebo.  Harper Dry 
Lake Southwestern Marsh.

Photo 12: Looking northeast at degraded freshwater marsh 
occupying channel that directs pumped groundwater inputs 
for the seasonal terraformed pond.  Located in southern wetland 
at the gazebo.  Harper Dry Lake Southwestern Marsh.
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Figure 19
Photographs 13 and 14

Photo 13: Looking east at channel.  Note salt crusts and channel 
occupied by upland vegetation. As it extends east degraded 
freshwater marsh vegetation begins to occupy channel.  Located 
at midpoint of southern lakeshore near the gazebo and 
groundwater pump. Harper Dry Lake Southwestern Marsh.

Photo 14: Looking east. Relict channel populated by tamarisk.
This was utilized by the Rancho Percebu Duck Club (now defunct).
Harper Dry Lake Southwestern Marsh.
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Figure 20
Photographs 15 and 16

Photo 15: Looking southeast. Relict marsh once populated by 
emergent vegetation (bullrush and cattail) and now transforming 
into an area populated by tamarisk.  This was utilized by the 
Rancho Percebu Duck Club (now defunct).
Harper Dry Lake Southwestern Marsh.

Photo 16: Looking north at salt crust.  Note sparse and dead 
saltgrass.  Harper Dry Lake Southwestern Marsh.
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HGM

A qualitative assessment of the functions and values of the wetland habitats within the study area 
was also conducted at Harper Dry Lake.  This assessment used A Hydrogeomorphic 
Classification for Wetlands as a guide (Brinson 1993) and An Approach for Assessing Wetland 
Functions Using Hydrogeomorphic Classification, Reference Wetlands, and Functional Indices
(Smith et al. 1995).  Harper Dry Lake and its constructed tributaries and groundwater transfers 
represent a playa lake wetland system.  Using Brinson (1993) and Smith et al. (1995) as the 
primary guidance documents, HGM assessments for this playa lake wetland system will be 
identified by four major functionary categories: 

1. Hydrologic Function, 
2. Biogeochemical Function, 
3. Plant Habitat Function, and 
4. Animal Habitat Function. 

The HGM assessment was intended to quantitatively evaluate wetlands by ranking their 
functions relative to the reference wetland based upon the findings in the 1990 ENSR baseline 
study of the Harper Dry Lake wetland system (ENSR 1990).  This HGM assessment is based on 
observations made during the site visit and jurisdictional delineation while comparing the current 
findings to past wetland conditions described in the ENSR study.  Since this assessment was not 
based on a comparison to an actual reference site in the field, the qualitative rankings of 
variables used for the assessment of the quality of functions was confined to the quality of the 
habitats within the wetland study area. 
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CHAPTER 4 
RESULTS

4.1 CRAM RESULTS 

Although the CRAM database provides for no playa wetland reference sites to provide for 
calibration data averages, the percent maximum possible potential score for any wetland class is 
100.  The playa wetland occurring at Harper Dry Lake resulted in a CRAM score of 55 percent.  
When taking into consideration the maximum possible score, this wetland would be considered 
to have low to marginal wetland functions and values.  CRAM was also applied, as an exercise, 
to the ambient conditions of the wetland described and displayed in the 1990 ENSR baseline 
study and the 1982 BLM Plan for a rough comparison of the physical changes related to water 
source from 1989-1990 and the present day.  The CRAM score for the wetland area, as it existed 
during the 1990 ENSR study, was 76 percent indicating moderate to good wetland functions and 
values.  It is acknowledged that, without a site visit, conducting a CRAM score for the wetlands 
based upon a narrative study as they existed in 1990 is conjecture, but a rough benchmark to 
merit consideration of changes (an acute downward trend) in wetland functions and values, 
nonetheless.  This decrease in the CRAM wetland score is most likely due to the cessation of 
agricultural runoff and the lowering of the water table from large-scale irrigation.  Between the 
years of 1998-2001 the wetland area became completely dry (BLM 2007a).  Both CRAM 
Scoring Sheets are included in Attachment A. 

4.2 HGM RESULTS 

The wetland area can be considered constricting and degrading while transforming from 
degraded alkali marsh into degraded alkali meadow.  Hydrologic and habitat comparisons with 
the 1990 ENSR baseline study of the wetland are addressed below for current HGM context. 

Hydrologic Functions

As noted above, the 1990 ENSR baseline study of the wetland area, a cumulative inflow amount 
from agricultural runoff (from alfalfa grown by pivot irrigation in immediate proximity to the 
wetland area [Figure 6]) was extrapolated to be approximately 660 af/yr (410 af/yr for the 
Southern wetlands and 250 af/yr for the Central wetlands).  Additional groundwater inputs 
(unrelated to agricultural runoff but with amounts not quantified or recorded) were provided 
from the Rancho Percebu Duck Club creating dikes and ponds; however, these inputs have been 
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discontinued (Figure 8 [relic freshwater marsh areas located at the northwest portion of the 
Central wetlands]).  This marsh is currently nonfunctioning.  It is believed that the Rancho 
Percebu Duck Club ceased operations and groundwater transfers at Harper Dry Lake on or 
around 1991 (BLM 2007a).  Agricultural operations (and concomitant runoff) during the time of 
the ENSR baseline study had already begun to decline, past their peak of the late 1970s and early 
1980s (BLM 2007a; Mundstock 1996). 

In 1997, agricultural operations entirely stopped cutting off the supplemental last water supply 
(beyond occasional rain) to the wetland (BLM 2007a).  Between the years of 1998-2001 the 
wetland area became completely dry (BLM 2007a).  This condition would likely be permanent, 
except for temporary and transitory wetland/marsh periods related to exceptional precipitation 
events (Kubly and Cole 1979), if not for the BLM groundwater transfers, however limited.  The 
cessation of agricultural runoff and the lowering of the water table from decades of large-scale 
irrigation can have compounding adverse effects on the wetland.  These effects result in the 
prevention of groundwater from collecting at the surface (“daylighting”), through capillary 
action, and impact or destroy artesian wells/springs within the wetland area. 

Since water is now being pumped, the BLM considers the marsh at Harper Dry Lake “returning 
to service as an important site to migrating (and resident) birds in the area” by virtue of other 
major wetland and riparian habitat losses occurring throughout the region.  However, many of 
the avian species that previously visited Harper Dry Lake when irrigation overflow created and 
maintained an expansive artificial marsh, peaking between the 1970s and 1980s, stopped arriving 
at Harper Dry Lake when the wetlands dried up and the significant decrease in emergent marsh 
habitat, for food and shelter, occurred (BLM 2007b).  This marsh constriction occurred in 
concert with the presence, establishment, and spread of invasive monotypic stands of tamarisk 
and five-horn smother-weed (Bassia hyssopifolia) and the areas of relic marsh vegetation, which 
is now mostly dead as a result of the emergent wetlands drying out from a cessation of year-
round water delivery from agricultural runoff.  The dead plant material is mostly made up of 
relic cattail, reeds, and bulrush and presents itself in large volumes in the old water delivery 
channels at the marsh.  The large volume of dead plant material currently obstructs rehydration 
efforts as surface water inputs are soaked up by the dead biomass before it reaches the intended 
wetlands and thus provides no benefit to hydrological function (BLM 2007b).  Currently, the 
wetland area, specifically the Southern wetlands (Figure 6), is essentially entirely dependent on 
the limited amount of pumped and transferred groundwater.  The two active wells responsible for 
groundwater input into the Southern wetlands (pursuant to the California Energy Commission 
[CEC] wetland mitigation compliance agreement [CEC 2005]) are wells 33B02 and 28R01 
(Attachment B).  The 2005 CEC agreement states: 
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“LSP VIII and LSP IX are required to charge against their base annual 
production allowance allows for up to 75 acre feet of water per year, pumped by 
BLM for use in the Harper Lake Watchable Wildlife area within the ‘Centro 
Subarea.’  This will continue for the duration of the LSP VIII and/or LSP IX 
power plants.” 

Although deliberate groundwater transfers into the marsh area were initiated by the BLM in 
2001-2002 to re-establish the wetland habitat (after the water delivery system was built by the 
BLM [BLM 2007a]), the first formal record of dedicated water input for the marsh was 2003 
(not through agency mandate but by a BLM administrative request).  The former primary source 
of water for the wetland area, agricultural runoff (which significantly expanded [if not created] 
and maintained suitable marsh habitat for avian species for approximately 30 years) essentially 
ceased to exist and the marsh was threatened to dry up and essentially disappear by reverting to a 
dry playa lake bed with a disturbed aquifer limiting or restricting natural groundwater surface 
seepage.

Based upon the determination that the BLM could not legally accept and hold rights to state 
waters, the BLM began administering groundwater input into the Harper Dry Lake marsh.  
Concerning the 2005 CEC agreement, the Harper Dry Lake Company is acting on behalf of LUZ 
Solar Partners (LSP) LSP VIII and SP IX.  Friends of Harper Lake is a 501(3)(c) nonprofit 
corporation assisting in the Harper Dry Lake wetland restoration efforts by agreeing to hold up to 
75 af of water rights annually with the BLM paying for the costs of operating the pumps’ 
electricity.  Florida Power and Light, which currently operates the SEGS VIII and SEGS IX solar 
facilities (Figure 6), agreed to provide a well and water conveyance system to the ACEC wetland 
area (Figure 7 and Figure 9).  Prior to 2003, these wells are not listed in Volume II, Appendix L 
of any subsequent water years of the Mojave Water Authority (MWA) Annual Reports.  MWA 
Reports show that the cumulative groundwater input into the marsh/wetland for each year 
between 2003 and 2006, which is administered and managed by the BLM, is located in Table 2. 

Table 2 
Annual Groundwater Input into Harper Dry Lake 

Year Acre feet/year 
2003 33 
2004 72 
2005 24 
2006 16 
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These low-volume hydrological inputs have an effect on dynamic surface water storage 
(hydrological input amounts providing a direct relationship) and refer to the capacity of a 
wetland to detain moving water from surface flow for a short duration (this flow is directly 
related to the short distance of the constructed channels and is associated with moving water 
from groundwater pumping) (Brinson 1993).  The longer the time water is detained as it moves 
through the wetland, the greater the potential for the wetland to perform and support wetland 
functions and values.  The movement of water through a wetland during a “flow event” (for the 
purpose of this managed wetland area flow events should be considered groundwater transfers) is 
controlled by the microtopography of the wetland areas (including ponds, berms, and channels) 
created by the BLM in 2001 (BLM 2007a).  These features were created to direct and retain 
water and are evident now as berms and seasonal ponds occurring within the wetland area of 
Harper Dry Lake (Figure 6 and Figure 10).  As observed by the relatively low amount of 
emergent wetland, hydrology indicators, especially relic/dead vegetation and calcium carbonate 
sediment deposit buildup from relic flow, would suggest that the wetland and nonwetland 
riparian habitats along Harper Dry Lake and its tributaries have a low function for surface water 
storage.  The stability of the marsh is dependent on a steady water supply (BLM 1982).  Long-
term surface water storage refers to the capability of a wetland to temporarily store (retain) 
surface water for long durations, associated with standing water not moving over the surface.  
Concerning the constructed wetland features (berms and ponds), water sources may be overbank  
flow, overland flow and/or channelized from groundwater, or direct heavy precipitation.  In the late 
1980s, the BLM created a two-foot contour berm within the Southern wetland to attempt to retain 
reduced water inputs and contribute to flooded/emergent conditions (BLM 2007a) (Figure 6). 

Long-term storage of surface water can have adverse ecological consequences, such as 
diminishing gas exchange between soil and atmosphere, prohibiting the germination of seeds, or 
leading to prolonged soil saturation.  However, it can also have some benefits, such as providing 
support for aquatic vertebrates and invertebrates (Brinson 1993).  There was very little evidence 
of long-term storage of surface water (with the exception of two small and shallow ponds within 
the wetland area).  Because of the sandy texture of most of the soils within the wetland (playa 
soils in this area are primarily sandy loams [WSS 2007; NRCS 2007]), it is assumed that long-
term surface water storage is minimal when considering and comparing the currently low water 
inputs with the historical water inputs related to agricultural activities.  Groundwater inputs are 
seasonal in nature typically beginning in October and ceasing at the end of the nesting season 
(usually around May) (BLM 2007a).  Since a relatively small volume of water is transferred into 
the wetland areas ending in late spring, water loss through evaporation and infiltration is rapid.  
The BLM does attempt to keep the southernmost pond filled year-round and will provide water 
supplements if needed.  However, the depth of this pond during mid-July 2007 was 
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approximately 6 inches and smaller in size than during the initial May 2007 site visit when the 
pond was approximately 10 inches in depth. 

Subsurface water storage is the availability of water storage beneath the wetland surface.  
Storage capacity becomes available due to periodic drawdown of the water table.  The absorption 
and storage of water belowground can reduce the depth of wetland inundation and slow the 
release of water to the stream.  The ability of soils to absorb and hold water for long periods 
favors the survival of plant species that can best tolerate long periods of saturation (obligate and 
facultative wetland hydrophytes).  Because of the smaller size of the pores, clay soils possess a 
lower capacity to store water than sandy soils.  Soils saturated to the surface or ponded for long 
periods of time have little or no potential for subsurface storage (Brinson 1993).  Most of the 
soils encountered within the wetland study area are sands or sandy loams, and soils exhibiting 
soil saturation at the surface were limited to the two small ponded areas adjacent to the 
groundwater inputs.  The majority of this wetland appears to have low function and value for 
subsurface water storage.  The wetland functions and values for the modifications of 
groundwater should be considered low as this wetland is dependent on pumped groundwater.  
Additionally, the lowered water table requires the BLM to pump groundwater from a depth of 
700+ feet below natural grade (BLM 2007a).  Even when the high infiltration rates are taken into 
consideration, with the relatively low water input and high evaporation rates the effect or 
moderation on groundwater would be considered negligible. 

Much of the playa wetland appears to have relatively low value and function for water 
distribution and dissipation as there is no dynamic relationship between water and the energy 
dissipation features.  No large woody debris or significant topographic features exist within the 
wetland.  However, energy dissipation with regard to this wetland is directly related to the 
velocity of groundwater inputs.  When considering the current volume of water and period of 
water input, there would be little energy associated with the groundwater.  There appears to be 
nominal channel cutting or down cutting of the playa shore where the water enters as a result of 
the direct and low volume inputs.  Additionally, when the water does come into contact with the 
relic marsh it is taken up and retained, which obstructs access to other plants and provides no 
additional benefit to wildlife (BLM 2007b). 

Biogeochemical Functions

Nutrient cycling involves abiotic and biotic processes that convert elements from one form to 
another, primarily by recycling processes.  Cycling of nutrients is a fundamental ecosystem 
process and nutrient cycling is mediated by two variables:  net primary product ion, in which 
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nutrients are taken up by plants; and detritus turnover, in which nutrients are released for 
renewed uptake by plants.  Nutrient cycling can be assessed by estimating the living and dead 
biomass through assessments of vegetation cover and detritus cover (Brinson 1993).  A high 
density of live standing trees and shrubs, in addition to herbaceous plant cover, would indicate 
high primary production.  A high amount of living biomass is an indicator that nutrient uptake 
processes are occurring (Smith et al. 1995).  The vegetation cover of the wetland habitat is 
composed of a single herbaceous stratum (there are no trees; the shrub layer, however limited in 
the wetland area, is composed of isolated pockets of tamarisk that is currently colonizing and 
invading the wetland area).  As noted above, within the Southern wetlands there is approximately 
25 acres of dead biomass in the form of relic emergent alkali marsh vegetation (Figure 6 and 
Table 1).  Also noted above, this dead biomass began accumulating in the late 1980s (BLM 
2007b) and has remained in place to this present day in its same location within the constructed 
berm located in the Southern wetlands (Figure 10). 

The relic alkali marsh in the Southern wetlands area is now desiccated and crusted by salts and 
calcium carbonate.  Although calcium carbonate is an important component of a lake’s buffering 
capacity (Holdren et al. 2001), this localized and accumulated calcareous biomass may have 
impeded the organic matter decomposition rate of the former marsh by obstructing detritivores 
(detritus-eating organisms composed of bacteria and fungus) as the calcium carbonate crusting 
performs essentially as a fungicide and microbiocide (through higher pH base adjustments), 
similar in function to a mineral exoskeleton preventing physical breakdown (PAN Pesticides 
Database 2007). 

The removal of organic matter from living biomass, detritus, and soil organic matter contributes 
to decomposition.  Organic carbon export provides support for aquatic food webs and 
biogeochemical processing downstream of the wetland (Brinson 1993; Smith et al. 1995).  The 
large stands of tamarisk within the one-mile buffer area are limited to the former drainage areas 
and swale features throughout the upland and buffer areas.  Tamarisk stands within the wetland 
area present high growth rates, indicative of this species, which means high nutrient and water 
uptake rates.  A high amount of nutrients and available water is being taken up by this aggressive 
competitor, reducing levels available for natives.  As such, it is assumed that the intact wetland 
habitats within the study areas have lower functions and values for nutrient cycling, than areas 
dominated by faster growing tamarisk. 

Since the wetland at Harper Dry Lake is essentially a closed wetland system (an isolated sink 
that is not hydrologically connected) without significant woody vegetation, the potential removal 
of imported elements and compounds is reduced and accumulation potential increased.  Brinson 
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(1993) defined the term “removal” to imply the relatively long-term accumulation or permanent 
loss of elements and compounds from incoming water sources.  Woody perennial plants, such as 
trees and shrubs, are important because they may detain elements for longer than one year 
because they are perennial and woody parts tend to decompose slowly.  A playa’s hydrological 
connectivity is primarily their ephemeral channels, which dissipate out into the playa margin.  
Playas usually present an opportunity for overbank flow during heavy precipitation events, 
which allows waterborne materials to be removed by physical or biogeochemical processes 
operating on floodplain wetlands (Kubly and Cole 1979).  Surface and subsurface flow from 
uplands into the wetlands also influences the amount of imported nutrients reaching the wetlands 
that would be available for uptake and removal.  However, without a complex or developed 
vegetative structure occurring within the wetland area and little water input, the removal process 
or transfer of these constituents (biomass, minerals, metals, and salts) instead becomes an 
accumulation process. 

Retention of particulates is the deposition and retention of inorganic and organic particulates 
(>0.45 μm) from the water column, primarily through physical processes (Brinson 1993).  Once 
waterborne sediment has been transported to a floodplain, velocity reduction normally occurs 
due to surface roughness and an increasing cross-sectional area of discharge.  This leads to a 
reduction in the capacity of water to transport suspended sediments, so particulates settle.  
Sediment accumulation contributes to the nutrient capital of an ecosystem.  Deposition increases 
surface elevation and changes topographic complexity.  Organic matter may also be retained for 
decomposition, nutrient recycling, and detrital food web support.  Currently the groundwater 
inputs do not pick up large amounts of sediments on their transfer path to the wetland; however, 
the former agricultural runoff did provide an input of sediment.  Also, airborne deposits are not a 
likely primary source of sediment for the wetland.  Therefore, the resulting biogeochemical 
functions and values are low. 

One concern of sediment input and concentration of minerals through water input, and 
concentration through evaporation, is the mineral selenium (Se).  Well water analyzed in 1989 in 
the Harper Dry Lake area had very low concentrations of Se, which was near the limit of reliable 
detection at 2.2 to 3.4 (parts per billion [ppb]) and in 1990 sump water Se levels in the Southern 
wetlands averaged 7.5 ppb and 5.8 ppb in the Central wetlands (ENSR 1990).  Se is known to 
bioaccumulate in invertebrates and fish with concentrations generally two to six times those in 
primary producers (Ohlendorf et al. 1986).  CDFG and USFWS consider levels in food items 
above 4,000 ppb to be potentially detrimental to wildlife (Ohlendorf et al. 1986).  The majority 
of agricultural operations in the area ceased in 1997.  Since 1998 there has been removal of 
surface sediments from wind erosion during the summer season.  Seasonal drydown of the 
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wetland area has been a strategy employed by the BLM to reduce and remove accumulated 
minerals, metals, and salts as well as pesticides, herbicides, and other toxic pollutants, related to 
the former sediment constituent accumulates that resulted from past agricultural activities.  
Additionally, Se accumulation could be considered a nominal concern as there is no more 
widescale soil leaching from agricultural fields, which can accumulate Se.  Currently, well water 
that is maintaining and supporting the current wetland has very low levels of Se (BLM 2007a) 
(see summary below). 

Plant Habitat Functions

Maintenance of a characteristic plant community includes both species composition and the 
physical characteristics of living plant biomass.  The emphasis is on the dynamics and structure 
of the plant community as revealed by the species and type of vegetation (trees, shrubs, 
seedlings, saplings, and herbs, and by the physical characteristics of the vegetation).  This 
function converts solar radiation and carbon dioxide into complex organic compounds that 
provide energy to drive food webs, provide seeds for regeneration, provide habitat for wildlife, 
create microclimatic conditions essential for a number of plant and animal species, create soil 
surface roughness that reduces the velocity of floodwaters, and provide organic matter for soil 
development and nutrient cycling.  The goal of assessing this function is to evaluate species 
composition and structure of wetland plant communities to determine their successional status. 

Approximately 17 years ago, the wetland area had a collective marsh area of approximately 125 
acres of a freshwater to brackish marsh composed primarily of alkali bulrush (Scirpus robustis),
desert cattail (Typha dominguensis), pickleweed, swamp timothy (Crypsis schoenoides),
saltgrass, and tamarisk.  This version of the wetland had relatively large points of overflow, 
mudflat areas, and seasonal ponds (ENSR 1990).  These conditions were noted post peak 
agricultural activities (which leads to the assumption that the wetland area was more extensive 
and developed during peak agricultural activities in the 1970s).  This wetland is now dominated 
by two of the same species, but of a different composition in areas (Table 1).  This wetland has 
been created and disturbed by anthropogenic events.  Variables used to assess this function 
include the composition for all present vegetative strata and regeneration of species.  Canopy 
cover, tree density, and basal area cannot be considered as these vegetative strata do not occur 
within or abutting the wetland.  Tamarisk occurs within the one-mile buffer area (Brinson 1993). 

For the wetland there is a low diversity of herbaceous vegetation.  The herbaceous stratum is 
essentially composed of two native species of plants:  saltgrass and pickleweed, although there 
are limited appearances of swamp timothy near the wetter areas (the ponds located within the 
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southern wetlands).  There are incidental pockets of bulrush and desert cattail as well as very 
limited ruderal freshwater vegetation such as rabbit’s foot grass (Polypogon monspeliensis)
representing a low diversity of herbaceous species (Figure 18).  In this report, it is acknowledged 
within this wetland area, that only anthropogenic processes are contributing to a nonsustaining 
plant community.  The density and species diversity of the wetland vegetative strata essentially 
do not vary within the wetland area. 

Intermixed throughout the upper and lower portions of the alkali marsh is the invasive five-horn 
smother-weed (which is limited in extent).  A significant portion (if not the total area) of the 
washes occurring in the buffer area has been invaded by tamarisk (Figures 8 and 9).  The 
colonized areas are relatively large and essentially contour the wash feature.  The large tamarisk 
stands have successfully eliminated and excluded all of the natives (Figure 20).  As such, a high 
proportion of the riparian component of the buffer system has very low function and value for 
maintaining the characteristic native plant community.  While the portions of the buffer and 
wetland area that do support native riparian and wetland vegetation would still have high 
function and value for maintaining this community, the extremely adverse conditions that 
tamarisk creates, and its ability to colonize areas, would jeopardize the continuing functioning 
and value of the native patches of habitat.  The established and ubiquitous extent of the tamarisk 
is likely to continually diminish the quality of the buffer function as tamarisk scrub is the largest 
hydrophytic vegetation community now occurring within the area (Table 1). 

With the lack of large woody vegetation, debris/detritial inputs and uptakes are essentially 
nonexistent.  This tree stratum absence removes a factor in facilitating soil formation, providing 
a major source of energy and habitat for decomposers (or saprophytes [an organism deriving its 
nourishment from dead or decaying organic matter, such as a fungus] and heterotrophs [an 
organism requiring organic compounds for its principal source of food, such as an animal]).  
Decomposing detritus provides wildlife habitat and serves as a storage source of nutrients and 
water.  The variables important for this function include the density of standing dead trees (e.g., 
snags), coarse woody debris (e.g., down and dead trees and branches), decomposing logs, and 
fine woody debris (e.g., leaf litter) (Brinson 1993). 

Similar to the habitat function of maintaining a characteristic plant community, areas supporting 
native riparian or playa forest would have high function and value for maintaining detrital 
biomass.  There are no areas within the wetland and buffer area that present even a moderate 
number of snags and fallen logs, in addition to any amount of coarse and fine woody debris.  
Maintaining spatial structure of habitat is the capacity of a wetland to support animal populations 
and guilds by providing heterogenous habitats.  This function is designed to assess the suitability 
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of vegetation structure for sustaining animal populations.  The important variables to assess this 
function include density of standing dead trees; abundance of very mature trees; and diversity of 
vertical vegetation strata, vegetation patchiness, and canopy gaps (Brinson 1993).

The most acute topography feature within the wetland area, which creates an abrupt vegetative 
transition between the wetland and upland buffer area, is represented by the “shoreline.”  
Vegetation patchiness within the wetland area appears to be relatively high in the single 
herbaceous stratum.  The aerial photographs of the wetland and buffer area depict the low-flow 
groundwater channels of Harper Dry Lake, which are up to eight feet in width.  None of these 
channels have riparian vegetation or canopy cover as the hydrological inputs are not sufficient to 
support development of riparian cover along the groundwater channels. 

Animal Habitat Functions

Maintaining interspersion and connectivity is a function that measures the capacity of a wetland 
to permit aquatic organisms to enter and leave the wetland via permanent or ephemeral surface 
channels, overbank flow, or unconfined gravel aquifers.  This function also measures the 
capacity of the wetland to permit access to terrestrial or aerial organisms to contiguous areas of 
food and cover.  Presence of this function allows for habitat diversity and contributes to 
secondary production and complex trophic interactions, as well as providing corridors and 
suitable habitat for both migratory and relict/native animal species.  Variables important for 
evaluating this function include frequency and duration of overbank flow; microtopographic 
complexity; surface and subsurface hydraulic connections; and contiguous vegetation cover 
and/or corridors between upland and wetlands, and upstream and downstream areas (Brinson 
1993).  However, connectivity for the wetland area via overbank flow and aquifers is essentially 
nonfunctioning and will likely persist unless hydrologic changes (through additional inputs) 
subsequently occur. 

Frequency of overbank flow is important in facilitating the dispersal of plant propagules and 
affording access to playa wetlands by insects and wildlife.  The duration of overbank flow is 
important in permitting these organisms sufficient time to access a playa wetlands and allowing 
some species to complete important life-history developmental stages.  Microtopographic 
complexity is important for contributing to the interspersion of habitat types and connections 
between the playa and uplands.  Contiguous vegetation cover between uplands and wetlands 
allows for wildlife movement between these communities (Brinson 1993).  Groundwater 
transfers, however minor, essentially emulate some limited functions of overbank flow and 
connectivity through their direct surface input. 
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The wetland habitats within the study area have low function and value for maintaining 
interspersion and connectivity as there is limited contiguous cover along the Harper Dry Lake 
wetland and none throughout its tributaries (this is evidence of little to no overbank flow, 
microtopographic complexity, and surface flow, as described previously for some of the other 
functions).  The alkali meadow composed of pickleweed and saltgrass is mostly patchy in the 
wetland area and these vegetative mats do not exceed 10 centimeters (cm) in thickness.  Cover 
dependency (i.e., it only lives in or utilizes thick mats of marsh vegetation such as pickleweed 
and/or saltgrass) is among the primary habitat requirements for wildlife.  Wildlife such as 
clapper rails and salt marsh harvest mice require established and dense pickleweed mats for 
suitable habitat and prefer dense pickleweed mats at 60 to 75 cm in height from natural grade 
(USFWS 1984).  The site presents fragmented mats of pickleweed ranging in height from 5 to 10 
cm (where established in patches).  Cover dependency would likely hold true for mice, voles, 
and other small mammals that would utilize the wetland.  There is very little bulrush and cattail 
occurring in the herbaceous layer of the wetland area (Table 1).  Although both bulrush and 
cattail are considered herbaceous strata, their lack of presence reduces vegetative structure.  
Opportunities for roosting and nesting are unavailable without this developed vegetative cover 
and community. 

Maintaining distribution and abundance of invertebrates is the capacity of the wetland to 
maintain the density and spatial distribution of invertebrates (aquatic, semi-aquatic, and 
terrestrial).  This function is assessed through an evaluation of invertebrates in the soil leaf litter 
and woody debris, and aquatic habitats (Brinson 1993).  Though a focused assessment for this 
function was not conducted, observations of insects within the wetland habitats would indicate 
that the restricted marsh/ponded areas within the wetland area have low function and value for 
maintaining the distribution and abundance of invertebrates.  It is very likely that the areas of 
riparian scrub habitat (i.e., tamarisk) would have low function and value for maintaining the 
distribution and abundance of invertebrates. 

Maintaining distribution and abundance of vertebrates is a function that measures the capacity of 
the wetland to maintain the density and spatial distribution of vertebrates (aquatic, semi-aquatic, 
and terrestrial).  This function is assessed through an evaluation of the distribution and 
abundance of resident and migratory fish, reptiles, resident and migratory birds, and permanent 
and seasonally resident mammals (Brinson 1993).  Though a focused assessment for this 
function was not conducted, observations made during the wetland delineation and field 
assessment revealed the presence of several bird species within Harper Dry Lake wetland habitat.
However, none were observed utilizing (e.g., foraging) the area at the time of the field survey in 
May 2007.  In the fall of 2005 there were 15 bird species observed at Florida Power & Light 
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(FPL) evaporation ponds, including two listed species, the Swainson’s hawk (state Threatened) 
and the white-faced ibis (state Species of Special Concern), although the authors of the report 
believe the Swainson’s hawk was misidentified (GeoTrans 2006). Based upon recorded 
observations of birds during the last 20 years, it is assumed that the current animal habitat 
functions in the Harper Dry Lake wetland area have been reduced but still have some limited 
value.  Additionally, the nearby FPL evaporation ponds (SEGS VIII and IX) may provide 
preferable foraging area because of the presence of deeper water and more abundance of 
macroinvertebrates than are present in the seasonal ponds located within the Harper Dry Lake 
wetland area (SBCM 1988; ENSR 1990; UltraSystems Environmental 2005). 
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CHAPTER 5 
WETLAND FUNCTIONS AND 

VALUES ASSESSMENT SUMMARY 

The Harper Dry Lake wetlands are restricted to a narrow band along the lake’s southwest shore 
(Figure 6).  Wetland size is commensurate with water input:  less water means less wetland.  
Additionally, the wetland functions and values are commensurate with water input, which is 
evidently lower than the 1990 ENSR baseline assessment.  This 2007 assessment took into 
consideration the much larger riparian component because these areas are contiguous with the 
wetlands but represent a nonnative and invasive vegetation community.  The wetland area has 
essentially been transformed from a marsh to a mesic meadow with some small, relatively 
shallow pools.  The average groundwater input since 2003 is 36.25 af/yr.  Not including rainfall 
(which was not considered in the 1990 ENSR study) this amount is 94 percent less than the 
runoff water inputs entering the marsh at a time of agricultural decline, although there may be 
additional groundwater inputs into the wetland area that were not recorded and/or documented 
since 2003. 

In 1990 there was a total of approximately 125 acres of emergent marsh (composed of bulrush 
and cattail) (ENSR 1990).  Currently, there is likely less than 0.5 acre remaining of the 125 acres 
of this cover type.  Of the emergent marsh that does occur in the wetland area, as of July 2007 
there was a total of 0.43 acre of freshwater marsh, 1.57 acres of open water, approximately 4.11 
acres of patchy and low-density pickleweed, and approximately 44.10 acres of low-density and 
patchy saltgrass.  This provides a total of 50.21 acres of functioning and viable wetland 
vegetation communities (Table 1).  This transformation since 1990 results in a 40 percent loss in 
wetland area and more than 99 percent loss in marsh habitat (primarily composed of emergent 
wetland vegetation [bulrush and cattail]). 

Currently, the riparian habitats within the wetland and buffer area can be generally distinguished 
between areas of degraded native habitat and large monocultures of tamarisk.  The functions and 
values of these two generalized groups differ as the degraded native habitat would still support 
more biodiversity than nonnative monotypic stands.  However, in areas of degraded native 
wetland habitat where the wetland plant communities and hydrogeomorphic processes were 
relatively intact, these habitats still do not have a high value for these functions.  These habitats 
are characterized by low plant species diversity, poor physiognomy represented by a single 
vegetative stratum, and presence of a high amount of standing dead biomass that is not cycling.  
This, in addition to the relatively large expanse of habitat displaced by nonnative tamarisk, and 
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its contiguity with established washes, would not support a high diversity of plant and wildlife 
species of all different trophic levels (e.g., saprophytes, heterotrophs, and autotrophs [organisms 
capable of self-nourishment, such as a plant]). 

As mentioned above, there are large areas within the Harper Dry Lake riparian corridor that are 
dominated by tamarisk and these areas would contribute to low values for the wetland functions 
addressed above, relative to the native wetland and saltbush communities.  Tamarisk forms large 
patches, excluding other species, so the plant diversity and community structure of these areas 
are low.  Patches of tamarisk typically support fewer wildlife species than adjacent native 
riparian habitats, have reduced insect populations, support fewer riparian bird species in southern 
California, and generally provide little wildlife habitat (Bossard et al. 2000).  Tamarisk is 
suspected of altering hydrological regimes and reducing groundwater availability by transpiring 
large amounts of water from semi-arid aquifers.  Thus, areas dominated by tamarisk typically 
have very low value for a majority of the functions carried out by native riparian communities.  
Tamarisk poses a major threat to the integrity of the buffer and wetland area habitats and will 
likely continue to diminish the value of the functions of these communities. 

For this wetland, both biotic and abiotic features are also functioning at a relatively low value 
level, which would contribute to the relatively rapid decline of this habitat’s values and its 
quality of functions.  Positive developments, such as the removal of Se and pesticide(s) input, is 
a factor that can contribute to increasing wetland values.  However, water inputs and exotic 
species invasion and subsequent proliferation would have to be addressed or this wetland will 
likely continue to degrade in terms of functions and values relatively quickly over time. 

The recommended actions outlined in the Harper Dry Lake ACEC Wetlands Restoration Project 
(BLM 2007b), among other positive wetland restoration measures, propose planting native 
riparian vegetation, removing invasives, conducting a prescribed burn (to remove collected 
biomass), and upgrading the current irrigation system (to improve the water delivery system).  
However, in addition to these sound recommendations, supplying more water than has been 
actually supplied in recent years is considered crucial for any attempt at a successful wetland 
restoration project (if not the long-term survival of this wetland).  As noted earlier, the 2005 CEC 
agreement allows for up to 75 af/yr of water to be used.  However, the amounts actually used in 
recent years are significantly less than that agreed amount (Table 2). 

If the current water input continues at its recent values (well below 75 af/yr), it is likely the 
wetland area will eventually become a degraded alkali meadow with small unvegetated (i.e., no 
emergent marsh) seasonal ponds offering nominal to restricted and incidental habitat.  Without 



Harper Dry Lake Wetlands Functions and Values Assessment Page 61 
07080136 Harper Lake Wetlands Assessment.doc   12/28/2007

additional water for the wetland area, the BLM restoration plan might not be viable as the most 
fundamental restoration measure, and the establishment of native species (especially native 
emergent marsh and riparian tree species) could not take place at a desired scale.  Supplemental 
water would likely improve the potential for success of any restoration effort for the wetlands by 
directly contributing to the establishment of the recommended plant palette.  Additional water 
also would dilute salt levels.  This wetland, if not periodically diluted, would eventually have 
salinity levels too high for native riparian vegetation (specifically native trees such as poplar and 
willow) to become established and persist (DRI 1990).  Hydrological increases would also 
present potentially immediate and certain long-term positive changes, concerning the 
improvement of functions and values for the Harper Dry Lake wetland. 

The wetland area at Harper Dry Lake is not self-sustaining and essentially depends on planned 
groundwater inputs (occasional heavy rainfall events may create wetland conditions but this type 
of precipitation event is relatively rare and is not sufficient to create and/or maintain wetland 
habitat).  By virtue of the agricultural groundwater extraction history, and current regional 
population growth, the wetland habitat(s) occurring at Harper Dry Lake may never be self-
sustaining nor demonstrate sustainably high functions and values for plant and animal habitat.  
Concerning the current state of the wetland area and its historical importance for avian habitat, 
the BLM has taken action (with commendable effort and understanding) towards recreating and 
maintaining a wetland habitat with the resources available and agreed upon.  However, despite 
the BLM’s proposed restoration efforts, because of the lack of water, the results may be marginal 
and constitute only incidental wetland habitat with low functions and values. 

Although the wetlands at Harper Dry Lake currently present marginal function and value at this 
time, the proposed project can implement selected on-site features, which could protect the 
remaining (and potentially restored) wetlands.  Vegetated buffers between the project site and 
wetland could be designed and installed in the form of vegetated barriers and grassed waterways 
(drainages) with vegetated filters.  These proactive mitigation measures could reduce or prevent 
the movement of sediment and filter or settle out pollutants from runoff water into the wetlands.
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MOJAVE WATER AUTHORITY 
WELL WATER PUMPING RECORDS 

FOR WELLS 33B02 AND 28R01 





OWNER AMOUNT * YEAR 2004 2005 20062002

TABLE 1
MOJAVE BASIN AREA

VERIFIED PRODUCTION BY OWNER AND FACILITY

2003

VERIFIED ANNUAL PRODUCTION
VERIFIED BASE

ANNUAL PRODUCTION

HARE, THOMAS R. & HELEN P.

09N/02W-06E07  84 12 11 1233 26
09N/02W-06E12  0 0 0 00 0

¯¯¯¯¯¯¯ ¯¯¯¯¯¯¯ ¯¯¯¯¯¯¯ ¯¯¯¯¯¯¯¯¯¯¯¯¯¯199084 12 11 1233OWNER TOTAL ¯¯¯¯¯¯¯26

HARESON, NICHOLAS & MARY   (124) ¹

TRANSFER 8 --- --- ------ ---
¯¯¯¯¯¯8̄OWNER TOTAL

HARMSEN, JAMES & RUTH ANN

10N/02W-31Q02  1,000 704 340 733939 527
¯¯¯¯¯¯¯ ¯¯¯¯¯¯¯ ¯¯¯¯¯¯¯ ¯¯¯¯¯¯¯¯¯¯¯¯¯¯19881,000 704 340 733939OWNER TOTAL ¯¯¯¯¯¯¯527

HARPER LAKE COMPANY VIII

11N/04W-19E01  --- 15 4 2185 3
11N/04W-19E02  --- 339 343 31893 369
11N/04W-19J01  --- 660 513 596848 704
11N/04W-19Q02  --- 67 58 9195 30
11N/04W-28R01  --- 28 24 16--- ---
11N/05W-24L01  --- 0 0 00 0
11N/05W-24P02  --- 0 0 00 0
11N/05W-24Q02  --- 0 0 00 0

¯¯¯¯¯¯¯ ¯¯¯¯¯¯¯ ¯¯¯¯¯¯¯ ¯¯¯¯¯¯¯¯¯¯¯¯¯¯19901,433 1,109 942 9601,221OWNER TOTAL ¯¯¯¯¯¯¯1,106

TABLE 1 -  135
1  NUMBERS IN PARENTHESIS REFER TO A PERMANENT TRANSFER OF BASE ANNUAL PRODUCTION AND/OR A TRANSFER OF PRODUCTION FACILITY. 
    SEE REFERENCE IN TABLE 8 AND/OR TABLE 9 FOR DETAILS ON THESE TRANSFERS. 

11N/04W-28R01 --- 28--- --- 24 16



OWNER AMOUNT * YEAR 2004 2005 20062002

TABLE 1
MOJAVE BASIN AREA

VERIFIED PRODUCTION BY OWNER AND FACILITY

2003

VERIFIED ANNUAL PRODUCTION
VERIFIED BASE

ANNUAL PRODUCTION

HARPER LAKE, LLC   (059, 119 & 279) ¹

11N/04W-29J01  --- 0 0 00 0
11N/04W-29P01  --- 0 0 00 0
11N/04W-30B01  --- 0 0 00 0
11N/04W-30D01  --- 0 0 00 0
11N/04W-30E01  --- 0 0 00 0
11N/04W-30M01  --- 0 0 00 0
11N/04W-30N06  --- 0 0 00 0
11N/04W-30N07  --- 0 0 00 0
11N/04W-30P02  --- 0 0 00 0
11N/04W-30Q03  --- 0 0 00 0
11N/04W-33B02  --- 44 0 00 33
11N/04W-33C02  --- 0 0 00 0
11N/04W-33G04  --- 0 0 00 0
11N/04W-33J01  --- 0 0 00 0

¯¯¯¯¯¯¯ ¯¯¯¯¯¯¯ ¯¯¯¯¯¯¯ ¯¯¯¯¯¯¯¯¯¯¯¯¯¯19869,380 44 0 00OWNER TOTAL ¯¯¯¯¯¯¯33

HARRISON, CONNIE & HAROLD   (099, 107 & 252) ¹

07N/04W-31E01  --- 0 0 00 0
(AKA 07N04W31E04)07N/04W-31E03  20 30 33 1735 31

07N/04W-31E06  183 1 1 11 1
¯¯¯¯¯¯¯ ¯¯¯¯¯¯¯ ¯¯¯¯¯¯¯ ¯¯¯¯¯¯¯¯¯¯¯¯¯¯198653 31 34 1836OWNER TOTAL ¯¯¯¯¯¯¯32

TABLE 1 -  136
1  NUMBERS IN PARENTHESIS REFER TO A PERMANENT TRANSFER OF BASE ANNUAL PRODUCTION AND/OR A TRANSFER OF PRODUCTION FACILITY. 
    SEE REFERENCE IN TABLE 8 AND/OR TABLE 9 FOR DETAILS ON THESE TRANSFERS. 

11N/04W-33B02 33 44--- 0 0 0
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EXECUTIVE SUMMARY 

Focused protocol surveys for Mojave desert tortoise (Gopherus agassizii; DT) were performed at 
the proposed Harper Lake Solar Project (Project) site in support of environmental documentation 
required by the California Energy Commission for licensing of thermal power plants over 50 
megawatts.  The proposed Project site is located southwest of Harper Dry Lake, approximately 
15 miles west of Barstow, in San Bernardino County, California.  The entire 1,250-acre Project 
site will be affected by Project development. 

Currently, the Project site consists of current and fallow agriculture, with pockets of desert 
saltbush scrub in the northern section.  The Project site is surrounded by open space to the north, 
the Harper Lake Solar Electric Generating System facility to the northwest, the Harper Dry Lake 
Ecological Preserve to the northeast, and Bureau of Land Management-designated Open Space 
to the south and west. 

The DT is considered a threatened species by the U.S. Fish and Wildlife Service and California 
Department of Fish and Game (CDFG).  DT habitat consists of firm but not hard ground, usually 
soft sandy loams and loamy sands to allow for burrow construction.  In the Mojave Desert, the DT 
is most often found in association with creosote bush, Joshua tree woodland, and saltbush scrub 
vegetation.  Optimal habitat consists of creosote bush scrub vegetation, supporting a variety of 
moisture-rich ephemeral vegetation on which the species feeds. 

DT was observed offsite during a survey for Mohave ground squirrel (Spermophilus mohavensis)
in 2006, along the southern boundary of the Project site (EREMICO 2006; EDAW 2006).  In 
2007, focused protocol surveys were preformed in May by qualified biologists.  During protocol 
surveys, one adult DT was detected along a survey transect at one mile to the south of the  
Project site. 

Nine other special status wildlife species were detected in the survey area during Project surveys:
western burrowing owl (Athene cunicularia; considered a Species of Special Concern [SSC] by 
the CDFG), American white pelican (Pelecanus erythrorhynchos; SSC), Swainson’s hawk 
(Buteo swainsoni; listed as threatened under the California Endangered Species Act [CESA]), 
northern harrier (Circus cyaneus; SSC), prairie falcon (Falco mexicanus; SSC), peregrine falcon 
(Falco peregrinus; listed as threatened under the CESA, and a CDFG Fully Protected species), 
LeConte’s thrasher (Toxostoma lecontei; SSC), loggerhead shrike (Lanius ludovicianus; SSC), 
and California horned lark (Eremophila alpestris actia; CDFG SSC). 
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CHAPTER 1 
INTRODUCTION

This report summarizes results of focused protocol surveys conducted by EDAW, Inc. (EDAW) 
to determine the presence or absence of the Mojave desert tortoise (Gopherus agassizii; DT)
within the proposed Harper Lake Solar Project (Project) site and surrounding area.  Surveys were 
conducted under subcontract to ENSR on behalf of Abengoa Solar, Inc. in support of 
environmental documentation required by the California Energy Commission (CEC) for 
licensing of thermal power plants over 50 megawatts (MW). 

1.1 PROJECT DESCRIPTION 

The Project involves developing solar thermal energy facilities with 250 MW generating 
capacity (using parabolic trough technology) on a 1,250-acre site.  Project facilities will include a 
solar array field, steam turbine generator, cooling tower, and a variety of ancillary equipment and 
facilities.  No offsite linear facilities are currently planned.  The Project is expected to 
interconnect with existing transmission lines that run adjacent to the site’s southern boundary.  It 
will use site groundwater for cooling (no offsite water supply pipeline), and no natural gas 
pipeline is required.  It is assumed that the biological resources of the entire 1,250-acre site will 
be affected by Project development. 

1.2 PROJECT LOCATION AND SITE DESCRIPTION 

The proposed Project site is approximately 15 miles northwest of Barstow, California, and 
approximately 5 miles north of State Route 58 (Figure 1).  The Project site is located at the 
southwest corner of Harper Lake, an ephemeral alkali lake bed, in the southern section of the 
Lockhart U.S. Geological Survey (USGS) quadrangle and the northern section of the Twelve 
Gauge Lake USGS quadrangle, northeast of the intersection of Santa Fe Avenue with Harper 
Lake Road (Figure 2).  The Project site is approximately 1,250 acres and currently consists of 
contiguous parcels of private property. 

Topography on the Project site is generally flat with elevation ranging from approximately 2,100 
feet at the southwest corner falling to approximately 2,030 feet at the northeast edge of the site.  
Soils within the Project site have been characterized by Ninyo & Moore Geotechnical and 
Environmental Sciences Consultants (Ninyo & Moore 2006).  The Project area is covered in 
older alluvium consisting of dry, loose-to-medium dense, silty fine-to-coarse sand with 
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occasional gravel.  Ninyo & Moore hypothesizes that layers of silt and possibly clay are likely 
present within the older alluvium.  Vegetation communities that occur on the Project site include 
ruderal and fallow agricultural fields and saltbush (Atriplex spp.) scrub.  Ruderal, exotic, and 
developed land cover types also occur and include urban/developed, general agriculture, and 
nonnative vegetation.  Some Mojave creosote bush (Larrea tridentata) scrub is adjacent to the 
Project site along the south and west boundaries.  Although most of the Project site was 
historically used for agriculture, only one active agricultural crop circle remains. 

Six special status plant species and four special status wildlife species are known to occur in the 
region, based on a review of existing regional special status species data.  Special status plant 
species include desert cymopterus (Cymopterus deserticola), Barstow woolly sunflower 
(Eriophyllum mohavense), Mojave monkey flower (Mimulus mohavensis), Utah glasswort 
(Sarcocornia utahensis), pygmy poppy (Canbya candida), and Mojave spineflower (Chorizanthe
spinosa).  Special status wildlife species include desert tortoise (Gopherus agassizi), burrowing 
owl (Athene cunicularia), prairie falcon (Falco mexicanus), and Mohave ground squirrel 
(Spermophilus mohavensis).

As shown in Figure 3, land directly north of the Project site is currently undeveloped open space.  
The existing 160 MW Harper Lake Solar Electric Generating System facilities are located 
northwest of the Project site.  The Harper Dry Lake Ecological Preserve, managed by the Bureau 
of Land Management (BLM), is located northeast of the Project site.  Areas south and west of 
the Project site are designated BLM Open Space. 

1.3 MOJAVE DESERT TORTOISE BACKGROUND INFORMATION 

1.3.1 Regulatory Status

Wildlife species are considered to have special status if they are covered under the federal 
Endangered Species Act or California Endangered Species Act or listed by California 
Department of Fish and Game (CDFG) as a California Species of Special Concern (SSC).  The 
DT is federally listed as threatened, with a critical habitat determination by the U.S. Fish and 
Wildlife Service (USFWS) (USFWS 1994).  The listing was initially made on August 4, 1989, 
by emergency rule and as a threatened species by final rule on April 2, 1990 (Section 7(a) 
regulations of the Endangered Species Act [Federal Register Vol. 51, No. 106, pp. 19957-
19963]).  The DT was also listed as State Threatened by the CDFG (CDFG 1987). 
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1.3.2 Habitat

The DT is widely distributed in the deserts of California, southern Nevada, extreme southwestern 
Utah, western and southern Arizona, and throughout most of Sonora, Mexico.  Habitat consists 
of firm but not hard ground, usually soft sandy loams and loamy sands to allow for burrow 
construction.  The flattened forelimbs of the DT and other gopher tortoises are capable tools for 
burrow construction.  The species has also been found on rocky slopes.  In the Mojave Desert, 
the DT is most often found in association with creosote bush, Joshua tree woodland, and saltbush 
scrub vegetation.  Optimal habitat consists of creosote bush scrub vegetation, supporting a 
variety of moisture-rich ephemeral vegetation on which the species feeds.

Annual precipitation within DT habitat averages 2 to 8 inches per year.  The DT is not found in 
areas of very cobbly soil, in soil that is too soft for burrow construction, or in dry lakes.  The 
species generally occurs at elevations below 4,000 feet (Stebbins 1985).  DT are usually most 
active early March through early June and again between September and early November.  The 
species is herbivorous and is most active when plants are available for forage or when pooled 
water is available for drinking.

1.3.3 Population Status and Natural History

The DT reaches an average length of 6 to 14.6 inches, with males growing larger than females.  
A DT matures at approximately 15 to 18 years of age and can live 50 to 100 years.  DT normally 
construct nests and lay eggs in May or June.  The clutch size varies from 2 to 14 eggs with an 
average of 3 to 5, although some eggs may not be fertile (Lawler 2000). 

DT typically have home ranges from 27 to 130 acres and these figures probably underestimate 
the actual area familiar to the tortoise.  A home range is the area in which a tortoise travels, 
feeds, sleeps, courts, and has its burrows.  Individuals commonly traverse 1,500 to 2,600 feet per 
day within their home range and males have been recorded to travel 0.75 square mile within their 
home range in one day (Lawler 2000).  The range of individual tortoises depends on factors such 
as density of food plants, size, age, and sex of the tortoise.  It is said that a tortoise’s range is no 
more than two miles from where it hatched (Lawler 2000).  DT are also known to disperse 
extended distances such as 2.0 miles in 16 days and 4.5 miles in 15 months (Stebbins 1985). 

This widespread and once common taxon is rapidly declining in numbers due to various factors 
including the spread of a fatal respiratory disease, increases in raven populations that prey on 
juvenile tortoises, and habitat destruction in the form of off-road vehicle use and development. 
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CHAPTER 2 
SURVEY METHODS 

The survey followed the guidelines published in the USFWS Field Survey Protocol for any 
Non-Federal Action That May Occur within the Range of the Desert Tortoise (protocol) 
(USFWS 1992).  The USFWS DT survey protocol (USFWS 1992) requires that areas determined 
to have appropriate habitat for DT be surveyed using belt transects 10 meters wide to afford for 
100-percent visual coverage.  In addition, the Zone of Influence (ZOI) must be surveyed.  The 
ZOI is defined as the area where DT on adjacent lands may be directly or indirectly affected by 
project development.  At a minimum, the belt transects in the ZOI must be located at 100, 300, 
600, 1,200, and 2,400-foot intervals from and parallel to the edge of the Project site.  DT sign 
(shells, bones, scutes, limbs, scat, burrows, pallets, tracks, egg shell fragments, courtship rings, 
drinking sites, mineral licks, etc.) within the Project site and on ZOI transects must be mapped.  
The DT survey for the proposed Project followed these protocol requirements.  In addition to the 
five ZOI transects required by USFWS protocol, CEC regulations require evaluations within a 
one-mile buffer zone of the Project site boundary and CEC biological survey guidance includes 
two additional transects at 3,960 and 5,280-foot intervals out from and parallel to the edge of the 
Project site boundary.  The Project site and the buffer zone are collectively referred to as the 
Project area.   

The survey window is based on the annual activity period for the DT (approximately March 15 
to May 31).  On May 30, 2007, EDAW senior biologist Lyndon Quon contacted Ray Bransfield 
of the USFWS Ventura Office via telephone and e-mail and obtained permission to continue the 
DT survey beyond May 31. 

USFWS-approved authorized biologists Andrea CurryLow, Peggy Wood, and Lindsay 
Spenceley conducted the DT presence/absence survey between May 1 and May 21, 2007.  They 
were assisted by EDAW biologist and biological monitor Katie Hall.  Peggy Wood served as the 
field survey team leader.  Ms. Wood has over 20 years of experience with DT, including 
conducting protocol surveys, handling and translocation efforts, population studies, habitat 
assessments, and construction monitoring.  Lindsey Spenceley has over four years of experience 
in surveying for and handling DT.  Andrea CurryLow has three years of professional consulting 
and survey experience including conducting biological reconnaissance surveys, vegetation 
mapping, and focused surveys for sensitive wildlife species, especially those in arid desert 
ecosystems, such as the burrowing owl.  Katie Hall has over six years of multidisciplinary 
experience in professional consulting, serving as environmental scientist and ecologist on various 
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projects related to ecological and biological assessment within arid desert ecosystems, and  
one year of focused DT and avian protocol surveys.  Professional resumes can be found in 
Appendix A. 

The Project area was surveyed at 100-percent protocol coverage by spacing transects 10 meters 
apart.  The survey was conducted by slowly and systematically walking linear transects while 
surveyors visually searched for DT and sign.  Particular emphasis was placed on searching 
around the bases of shrubs and along the banks of shallow washes.

The 5 percent control methodology, where a 5 percent subsample survey was conducted using 
highly intensive survey methods (consisting of 5-meter transects or less, running from north-
south and then repeated from east to west) was not utilized within the Project area.  The purpose 
of the survey is to determine if the same level of sign/actual tortoises will be seen throughout 
Harper Lake.  Primarily, the vegetation communities within the Project area consist of ruderal 
and fallow agricultural fields and saltbush (Atriplex spp.) scrub.  Since only 116 acres of native 
Mojave creosote bush scrub occur within the Project area, the need to conduct a 5 percent control 
method survey was not recommended. 

As discussed above, five ZOI transects (USFWS protocol), and two additional transects (CEC 
requirement) were performed; transects were performed at 100, 300, 600, 1,200, 2,400, 3,960, 
and 5,280 feet from the Project site boundary (Figure 2).  The ZOI and CEC transects were 
surveyed in suitable and accessible offsite desert scrub habitat, and thus the DT survey did not 
include the Harper Lake bed itself.  Observed DT sign was recorded.  Tortoises were measured at 
middle carapace length (MCL) and evaluated for health.  Carcasses were aged, measured (if 
possible), and classed using Dr. Alice Karl’s Key to Sign Classes classification system 
(Appendix B).  Burrows were measured at height and width of opening and length/depth.  Sign 
of recent use of burrows was recorded and the burrows were classed using Dr. Karl’s 
classification system.  Scat was measured and classed using Dr. Karl’s classification system.  
The locations of observed sign were recorded using Global Positioning System (GPS). 
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CHAPTER 3 
SURVEY RESULTS 

Survey results for the DT protocol presence/absence survey for the proposed Project are 
displayed in Appendix C, Field Data Spreadsheets. 

The length of transects surveyed per day (per biologist) ranged from 5 to 15 miles, averaging 
10 miles/day.  Personnel surveyed all 1,250 acres of the Project area in addition to seven ZOI 
transects.  The weather during the 11 days of survey, beginning on May 26, 2007, and 
terminating on June 5, 2007, was warm to hot with air temperatures ranging from approximately 
94 degrees to 105 degrees Fahrenheit, wind speeds of 0 to 15 miles per hour, and cloud cover of 
0 to 80 percent.  The majority of the DT sign found was encountered during ZOI surveys. 

A single live DT was encountered on May 29, 2007, during a survey at the outer edge of the 
one-mile (5,280 feet) transect to the south of the Project site.  The tortoise was eating Shismus
spp. and appeared to be in good health with clear eyes and nares.  It was determined to be an 
adult male of approximately 250 millimeters at MCL.  Scat was found nearby, suggesting that 
the tortoise is a resident of that area.  No burrow was found.  This observation, in conjunction 
with the incidental observation of a DT on the southern boundary of the Project site during the 
2006 MGS survey, indicates that there is an active population of DT to the south of the Project 
site.  Although a DT was documented off site on Section 28, during the 2006 MGS survey, the 
2007 DT survey did not confirm the presence of the northern DT, or any sign of occupation of 
DT at or near that location.  Therefore, the northern DT observed in 2006 may represent an 
individual that was moving through the region. 

Several pieces of sign (burrows, carcasses, and scat) were encountered during the survey.  
Burrows were measured at height and width of opening and length/depth.  All sign locations and 
descriptions can be found in Appendix C.  A map of the DT and sign detected can be found in 
Figure 3. 

Seven other sensitive wildlife species, all CDFG Species of Special Concern (SSCs), were 
observed during the DT protocol surveys.  These include burrowing owl (Athene cunicularia), 
LeConte’s thrasher (Toxostoma lecontei), loggerhead shrike (Lanius ludovicianus), prairie falcon 
(Falco mexicanus), and yellow warbler (Dendroica petechia) (Figure 4).  Other wildlife species 
detected during the DT presence/absence surveys are listed in Appendix D. 
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Peggy Wood 
Wildlife Biologist 

 
1133 N. Cedarview Dr. 
Bozeman, MT  59715 
Cell:  (435) 881-6444 

Email:  pegwood@mtwest.net 
 

EDUCATION   • MS  Wildlife Ecology, 1986. Utah State University, Logan, UT.    
    Thesis:  Interceptive Feeding as a Means of Reducing Deer-vehicle Collisions. 
• BS  Wildlife Science, 1984 - With Honors. Rutgers University, NJ.                               

RESEARCH 
SKILLS 

 Population sampling:  species presence surveys; area coverage techniques for animal 
and bird species population size estimation using various transect methods; plant 
frequency and density transect methods; fish sampling and tagging methods. Scientific 
writing.  Telemetry tracking techniques; behavioral information collection; methodical 
and concise data organization, tabulation, and analysis. Critical thinking.  

EXPERIENCE   

Biological 
Consultant  

 Peggy Wood, Inc. - An independently owned company.   Bozeman, MT (1/90-present). 
    Research with the Wildlife Conservation Society (WCS) in 2003 on wolverines in 
the NW region of the Greater Yellowstone Ecosystem, Madison valley, MT. Ran traps 
and worked with veterinarian on captured wolverine. Lynx research for WCS from 
1998-2001 in MT, WA and NY involving non-invasive snagging of lynx hair for DNA 
analysis to identify species and individual identity. Conducted density sampling 
transects for snowshoe hares, the lynx prey base, in MT and ID.  Adapted this hair 
snagging technique for detection of ocelots in south TX in 1999 and 2000. 
    Conducted goshawk surveys in the Black Hills of South Dakota (spring 2005); 
involved broadcasting calls and tracking adults to the nest.  
    Seventeen years of experience working with desert tortoises including federal 
permits for handling. Research projects include population estimation by mark-
recapture method, line distance density estimation using transects across the Mojave 
(spring, summer 2001), and line-intercept method (Fort Irwin, 1999). Supervised crew 
of 12 on 3 NV tortoise population study plots (spring 1994); field researcher on 7 AZ 
tortoise population study plots (fall '91, '92, '93) & 2 CA plots (spring '91). Data 
included location, weight, measurements, health, and photographs; assisted writing 
final reports. Other tortoise projects include resource assessment surveys in CA, NV 
and UT on over 30 projects including a 6 sq. mi. proposed wind farm (‘05), a 7 sq.mi. 
Hyundai Motor vehicle test track (‘04), pipelines, fiberoptic lines, transmission lines, 
railroad landfill, highway expansions, community developments, and commercial 
development. Worked as a biological monitor on construction sites to insure 
compliance with federal resource protection mandates on 40 construction projects 
including Union Pacific RR repair and maintenance (2006, ’07), pipeline, transmission 
and fiberoptic lines, highway improvements and expansions, vehicle test track. 
Responsibilities included providing environmental education to workers, insuring 
contractor compliance with federal guidelines, conducting surveys and interpreting 
activities and impacts to the resource, radio-tracking desert tortoises on and 
surrounding work sites, and recording and reporting all work related activities, 
observations, and problems as required per project.  



 

 

 

Biological 

Consultant 

(cont.) 

 

 

 

 

 

 

 
 
                                                                                         Peggy Wood (cont.) 
 
 
 
    Completed southwestern willow flycatcher protocol training, St. George, UT. 
Participated with expert birders on swwf riparian surveys for experience. 
    Monitored construction of AT&T fiberoptic line in Klamath National Forest, CA, 
for compliance with northwest environmental protection mandates.  
   GIS and Remote Sensing basic training; ARC/INFO digitizing for GeoGraphics, Inc. 
   Species surveys include:  raptor nest, bat, and vegetation surveys near Delta, UT; 
bird, small mammal and fish inventory surveys along riparian habitat of the Virgin 
River near Mesquite, NV; Forest Service inventory plots in Boise National Forest, ID, 
for description of tree species and habitat characteristics; relative abundance bird 
survey transects on cottonwood plantations in eastern WA to identify and compare 
bird use there with surrounding avifauna; spotted owl surveys following BLM 
protocol in Klamath National Forest, CA; sage grouse lek surveys in northern CA; and 
bald eagle wintering habitat surveys in northern UT. Evaluated the legality of an 
innovative zoning amendment in CO to limit development at high elevation; 
researched characteristics of high elevation lands. 
    Completed FWS-certified prairie dog colony mapping and black-footed ferret 
clearance surveys for WYCAL Gas Pipeline in SW Wyoming and for CIG Gas 
Pipeline in WY, CO and UT; involved extensive nocturnal spotlighting surveys. 
    Telemetry tracked humpback chub on 3 river trips within Grand Canyon National 
Park; involved motor rafting up and down the Colorado River; set drift nets and fish 
traps to document native fish populations.  On the Yampa River in CO, radio-tracked, 
electroshocked and pit tagged native fish species; included field surgery operations to 
implant radio transmitters. Radio tracked chub on Green River, UT; electrofished and 
netted through Cataract Canyon 

Wildlife Field 
Biologist 

 

 

 

 

Dr. John Weaver, University of Montana; work in Jasper National Park, Alberta, 
Canada (6/89-9/89).   Conducted big game pellet group transects throughout the home 
range of a wolf pack as part of a timber wolf prey selectivity study in Jasper National 
Park, Alberta, Canada. Coordinated field logistics; supervised one field assistant. 

Wildlife Consultant 
 

 

 

 

 

Bio/West, Inc., Logan, UT (1/88-1/89).   Evaluated the potential impacts of various 
types of development on wildlife including:  FWS-certified prairie dog colony 
mapping and black-footed ferret searches in WY, CO, and UT; a study of avian 
behavioral response to and collision rate with a 260 kV transmission line in northwest 
MT; ski area expansion effects on black bears in VT; and endangered fish species 
electroshocking, netting and radio tracking studies in the Colorado and Green Rivers.   
Authored portions of project reports. 

Biological 
Technician 

 US Fish & Wildlife Service, Alaska Maritime National Wildlife Refuge:  Aleutian 
Islands Unit, Adak, AK (1/87-4/87).   Completed secondary phase of arctic fox 
eradication on Kiska Island implemented for the preservation of the endangered 
Aleutian Canada goose. Conducted bald eagle and sea lion helicopter surveys on 
Kiska Island; repeatedly surveyed Adak Island avifauna; collected bald eagle 
morphometrics on electrocuted birds; analyzed auklet activity patterns using time-
lapse photography. 



 

 

 

  Graduate Research  
Assistant 

  

                                                                                         Peggy Wood (cont.) 

 

Utah State Univ., Logan, UT (10/84-l2/86).  Master’s research:  documented deer-
vehicle collision frequency and distribution on three Utah highway segments; 
provided interceptive attractant to modify deer movement patterns and reduce 
collision frequency.  Taught Natural Resources 101 two quarters on issues relating to 
natural resource conservation. 

Range Research 
Technician 

 Utah Div. of Wildlife Resources, Salt Lake City, UT (6/85 -9/85).   Sampled 
vegetation frequency and density to evaluate condition of big game wintering range in 
south-central UT. 

Research Assistant  Alaska Dept. of Game and Fisheries, Anchorage, AK (7/84-8/84). Conducted 
vegetation transects to estimate moose browse biomass in the Susitna River Valley, 
central AK, preliminary to proposed hydroelectric dam site; used Landsat photographs 
to locate and access sampling transects by helicopter; utilized Epson mini-computers 
in the field. 

Bald Eagle Hack 
Site Attendant 

 NJ Div. of Fish, Game & Wildlife, Port Norris, NJ (6/83-9/83).  Raised six bald eagle 
young in a hack tower; telemetry tracked the fledglings following their release using a 
vehicle, boat and small plane; conducted a study of bald eagle pre-fledging behavior in 
a hack tower. 

Nature Education 
Counselor 

 Wharton State Forest, NJ (8/83).   Instructed children aged 8 to 16 on basic ecological 
concepts in the Pine Barrens of NJ. 

PUBLICATIONS 
  

Wood, P. and M.L. Wolfe. 1988. Interceptive feeding as a means of reducing 
deer-vehicle collisions.  Wildl. Soc. Bull. Vol 16(4):376-380. 

Weaver, J.L., C. Arvidson, and P. Wood. 1992. Two wolves, Canis lupus, killed 
by a moose, Alces alces, in Jasper National Park, Alberta. Canadian Field 
Naturalist. 106(1):126-127. 

Weaver, J.L., P. Wood, D. Paetkau, and L.L. Laack. 2005. Use of scented hair 
snares to detect ocelots. Wildl. Soc. Bull. Vol 33(4):1384-1391. 

 

PERSONAL  
INFORMATION 

 
Birth date:  28 September 1962    Health:  Excellent 
Interests:  telemark skiing, backpacking, kayaking, running, rock climbing, reading, 
music, and travel. 

REFERENCES 
  

Dr. John Weaver: Wildl. Cons. Society, St. Ignatius, MT 59865      406/745-0169.  
Dr. Christina Vojta: US Forest Service Research Station, Flagstaff, AZ  520/556-2182.  
Dr. Alice Karl, Terrestrial Ecologist, Davis, CA  530/304-4121.   
Dr. Justina Ray: Wildlife Conservation Soc., Toronto, Canada    416/406-5219. 

             
 



 

 

 
 
 
 
 
 
 



Lindsay V.H. Spenceley 
Wildlife Biologist 

1660 W Franklin Ave 
Ridgecrest, CA 93555 

l_spenceley@hotmail.com
cell (858) 382-0869 

EDUCATION
1999-2003  Honours Bachelor of Science-Biology
   Lakehead University, Thunder Bay, Ontario 
   First Class Standing 

Undergraduate Thesis: The Evolution of Anomalous Solitary, Tree-nesting Behavior Exhibited 
In the Alcidae: a Phylogenetic Investigation 

WORK EXPERIENCE

Independent Contractor
Sensitive Species Surveys and Environmental Mitigation 

May 23-June 1 2006          Tetra Tech EC, Inc.           
Ridgecrest, CA 
                               Biologist 

*  Dissected and analyzed avian pellets (raven, owl, raptor) found on Edwards Air Force Base 
*  Identified reptile, mammal, avian, insect and plant remains to most specific taxonomic level   

possible 
*  Recorded and photo-documented remains of threatened Desert tortoise (Gospherus agassizzi)

found within pellets 
*  Responsible for data management and dissemination 

May 8-12 2006   Tetra Tech EC, Inc.            Lancaster, 
CA 
    Biologist 

*  Completed pre-construction surveys for rare and sensitive flora along transmission line 
right-of-way and adjacent areas 

*  Assessed habitat, recorded rare plant populations and photo-documented sites 
*  Organized logistics and communicated with private land owners to gain site access 

April 15- 23 2006  Hyundai/Kia Motor Company                
California City, CA 
    Biologist 
   *  Conducted bio-mass surveys for annual plants

*  Surveyed for Desert tortoises (Gopherus agassizzi)
*  Performed condition indices on tortoises and replaced radio transmitters

October 2-Dec 3 2005  Los Angeles co. Sanitation District            Brawley, 
CA 
    Biologist 



*  Conducted clearance surveys for the threatened Desert tortoise (Gopherus agassizii) and sign 
*  Handled, measured, weighed, performed health evaluations and attached radio transmitters 

to tortoises 
*  Conducted behavioral observations and extensive radio-telemetry 
*  Monitored construction activities to mitigate damage to the tortoise and it’s habitat 

May 20-25 2005  Sundance Biological Consulting           Palmdale, 
CA 
    Biologist
    *  Conducted presence/absence surveys for Desert tortoises (Gopherus agassizii) for proposed wind 
farm  

*  Mapped and assessed habitat 

May 2-19 2005  Florida Power and Light Co., Southern California Edison         Blythe to Indio, 
CA 

Biologist 
*  Conducted pre-construction surveys for threatened Desert tortoises (Gopherus agassizii ) and 

sign 
*  Conducted surveys for sensitive, state and federally listed bird/mammal/plant and reptile 

species 
*  Mapped habitat/topography and soil types 

Sept 2004- May 2005  Hyundai/Kia Motor Company                               California City, 
CA 
(intermittent)  Biologist 

*  Tracked Desert tortoises (Gopherus agassizii) using radio telemetry, recorded behavioral activity, 
meteorological data 

*  Conducted perennial shrub surveys, consisting of species identification, measurements, and 
density    estimates 

*  Replaced transmitters on tortoises and observed blood extraction and health assessments 
*  Constructed artificial tortoise burrows and translocated tortoises 

September 2004  Los Angeles co. Sanitation District                   
Brawley, CA                                     
    Biologist 

*  Completed surveys for the Desert tortoise (Gopherus agassizii) and tortoise sign  
*  Completed roadside surveys for desert tortoise carcasses 

  *  Mapped habitat, vegetation and topography 

March-June, Oct  Hyundai/Kia Motor Company                California 
City, CA 
2005   Biologist 

* Conducted 100% coverage surveys for Desert tortoises (Gopherus agassizii) and tortoise sign, 
and for  
                                               other state and federally listed species 
                                           *  Acted as Crew leader, responsible for quality of surveys, navigation, and report writing 



                                           *  Monitored construction to protect desert tortoises from activities 
   *  Installing, repaired and monitoring tortoise proof fence   
     *  Excavated tortoise burrows and used a scope to examine mammal burrows 
     *  Performed nest search surveys for songbirds, Corvids and burrowing owls 

April 2004  Hyundai/Kia Motor Company             California City, 
CA 

Biologist 
*  Completed surveys for Desert tortoises (Gopherus agassizii) and their sign 
*  Applied transmitters and temperature data loggers to tortoises 
*  Relocated tortoises to translocation site 
*  Conducted behavioral observations on translocated tortoises 

Consulting Associate

June 4-Aug 14 2006 TRC Essex Inc.                      NW 
Maine                                                               
    Wetland Scientist/GPS Specialist 

*  Assisted in delineating wetlands on proposed Trans Canada-Kibby Wind Power Project 
*  Operated Trimble Pathfinder Pro XR GPS unit, collected and disseminated data 
*  Assisted in vegetation, soil, and hydrological analysis of wetland areas 
*  Mapped access routes and wetlands, and surveyed for rare/sensitive flora and fauna 

April – July 2003  Charis Corporation        Fort 
Irwin, CA 
                  Field Technician 

*  Conducted surveys for Desert tortoises (Gopherus agassizii)
*  Weighed, measured, aged, and determined health of desert tortoises 
*  Placed transmitters and temperature data loggers on desert tortoises 
*  Used radio telemetry to track individuals on a weekly basis 
*  Performed behavioural observations on tortoises 
*  Conducted herbaceous plant and shrub surveys 

Mammal Research

Jan 22-Feb 11 2007 Ontario Ministry of Natural Resources           Chapleau, 
ON                                                                   
    Bio 2A Gray Wolf Technician 

* Snow tracked Gray wolves (Canis lupus) by snowshoe and snow machine to determine pack 
size, and obtain biological and genetic samples (scat, urine, blood, and hair extracted from 
beds) in an unexploited population in the Chapleau Crown Game Preserve 

*  Assisted in organizing logistics and planned surveying schedule 
*  Collected data, operated and maintained field vehicle and snowmachines in extremely 
inhospitable conditions 

Nov 27-Dec 24 2006 Ontario Minsitry of Natural Resources                                                                     
Timmins, ON 



    Volunteer 
*  Snow tracked Gray wolves (Can is lupus) by snowshoe to determine pack size, habitat use 

and to obtain biological, genetic and isotope samples (scat, urine, blood, and hair extracted 
from beds)  

*  Located kills made by wolves, collected and assessed remains of prey 
*  Conducted radio telemetry to determine pack movements
*  Collected and entered data in hostile climatic conditions 
*  Maintained remote field camp, including generators, solar panels, snow machines, and 

trucks 
*  Interacted with the general public, hunters and trappers regarding wolf data collection and 

education 
*  Collected and maintained databases including field notebooks, data forms, spreadsheets and 

mapping software 

Sept 5-Oct 21 2006 United States Geological Survey                     
Ely, MN 
    Volunteer 

*  Live-trapped Gray wolves (Canis lupus) via canoe/hiking trails in the Boundary Waters 
Canoe           Wilderness Area 

* Immobilized, restrained and handled wolves, administered drugs, attached radio-collars, ear 
tags, and assessed health and age of wolves 

* Surveyed for wolf sign, set and baited modified foot hold traps  
* Paddled loaded canoe and hauled heavy gear over portages up to 15 miles/day in inclement 

weather 
*  Lived and worked in back country for 2 weeks at a time, in remote wilderness with no 
supervision 

April 24-29 2006   Tetra Tech EC, Inc.                   Palm 
Springs, CA 
    Biologist 

*  Documented and inventoried mammal species present within in project site 
*  Conducted pre-construction surveys for threatened Desert tortoise (Gopherus agassizii) and 

sign
*  Completed surveys for Burrowing owls (Athen e cun i cu laria) and sign
*  Performed surveys for state and federally listed sensitive and rare plant, bird, mammal, herp  

species
May 1-6 2006  Tetra Tech EC, Inc.                  Blythe, 
CA 
    Biologist 

*  Live trapped small mammals to determine presence/absence and relative abundance of 
species

*  Surveyed for large mammal sign along project right-of-way 
*  Assisted in bat surveys using Sonabat audio-recording technology 
*  Completed report summarizing mammal species inventory and relative abundance 

occurring within Cibola National Wildlife Refuge 

March 21-April 15 2006  Los Angeles co. Sanitation District             
Brawley, CA 



    Biologist
    *  Live trapped small mammals as part of a mark recapture study 
   *  Identified, sexed, weighed and marked small mammal species 
    *  Radio-tracked desert tortoises, removed transmitters and maintained GPS transmitters 
    *  Conducted exotic plant surveys (Brassica, Salsola spp.) 

Jan 7-March 5 2006 Ontario Ministry of Natural Resources                                                                  
Timmins, ON 
    Volunteer 

*  Surveyed for Gray wolves (Canis lupus) and sign
*  Snow-tracked wolf packs to determine movement, habitat use and to collect genetic and 

biological                      and isotope samples
*  Conducted radio-telemetry, assisted in aerial telemetry, collected and examined samples 

from wolf    kills
*  Operated snow machines, generator and maintained remote field camp
*  Mapped and edited data

Aug 19-Sept 3 2005 Ontario Ministry of Natural Resources      Timmins, ON 
    Volunteer 

*  Surveyed for wolf sign, set and baited modified foot hold traps 
*  Assisted in live-trapping Gray wolves (Canis lupus)
*  Handled and restrained wolves, administered drugs and fluids and assisted in health 

assessments 

May-August 2001 Purdue University, Department of Natural Resources            Wabash, 
IN 
    Field Technician/Mammal Specialist 

*  Live-trapped, ear-tagged, sexed and took tissue samples from small mammals  
*  Live-trapped meso-carnivores to determine density and species richness  
*  Live trapped, measured, marked and took tissue samples from fresh water turtles 
*  Completed time/area surveys for reptiles and amphibians 
*  Conducted wetland, grassland, herbaceous plant surveys and forest stand inventories 
*  Performed bat surveys using Anabat II computer technology 
*  Made soil assessments and collected samples 

Bird Research

Jan 20-21 2007  San Diego Co. Audubon Society                     Imperial Co. CA 
   Volunteer 

*  Surveyed for Long-billed Curlews and Mountain Plovers in agricultural areas 
   *  Estimated numbers, mapped and recorded data 

June 27-July 15 2005  Queens University                                                           
Kingston, ON 

Volunteer  
*  Assisted in audio and visual surveys for  threatened Cerulean warblers (Dendro i ca cerulea)
*  Conducted vegetation surveys and habitat assessments



June 12-18 2005  Ventana Wilderness Society Condor Project                                        
Big Sur, CA 
    Volunteer  

*  Radio-tracked the endangered California Condor (Gy m n o g yps cali fo rn ianus)
*  Talked to public about condor ecology and conservation 
*  Deterred condors from highways and tourists  
*  Handled condors and assisted in health assessment, applying transmitters and GPS tags 

June 7-11 2005  Big Sur Ornithology Lab                                                           Big Sur, 
CA 

Volunteer  
*  Assisted in mist-netting songbirds, set up and dismantled nets 
*  Learned sexing, aging and health assessment techniques 
*  Learned proper handling techniques for passerines  

April – Aug 2002 Turnstone Environmental Consultants Inc.                  Pacific NW 
U.S.              
    Marbled Murrelet Surveyor/ Assistant Crew Leader 

*  Performed protocol surveys and nest searches for the endangered Marbled Murrelet 
(Brachyramphus              marm oratus)

*  Assisted in the supervision of employees and taught surveying and orienteering 
*  Set survey stations using aerial photographs and topographic maps 
*  Hiked alone in predawn hours in steep terrain and adverse weather 
*  Edited data 

Technical Writing

Feb 12-March 31 2007 OMNR           
Timmins, ON 
   Bio 2A-Project Hydrologist 

*  Researched and wrote a technical stream assessment manual for federal and state agencies,  
consisting of geomorphological measurements, benthic invertebrate and fish sampling etc. 

   *  Formatted and edited hydrology and fisheries reports 
   *  Developed and edited appropriate data sheets in Microsoft Access and Excel 

International Work

March 14-20 2006   Comisión de Ecología yDesarrollo Sustenable del Estado de Sonora                                   N 
Mexico 

Volunteer 
*  Radio-tracked and located Sonoran tortoises 
*  Conducted habitat assessments, and detailed vegetation surveys 

RELEVANT SKILLS AND ACHIEVEMENTS 

*  Posses CA state Scientific Collecting Permit for mammals and reptiles 2006-2008/#801082-05 



*  Completed Desert Tortoise Council Survey and Handling Techniques Workshop 
*  Completed 80 hour Search and Rescue course, learned emergency wilderness first aid, orienteering, and survival skills 
*  St John’s Ambulance Standard First Aid certified 
*  Completed 21-day outdoor leadership course from Outward Bound Canadian Wilderness School  
*  Possess valid Ontario and California driver’s license with extensive off road experience 
*  Received NSERC grant to assist in studying disturbance to sub-arctic vegetation 

INTERESTS AND HOBBIES 

*  Carnivore ecology and conservation 
*  Global environmental/ecological issues (e.g. loss of species diversity). 
*  Canoeing and kayaking, bicycle touring, snowshoeing, camping, training horses 
*  Oil painting flora and fauna, black and white photography 
*  Playing in the woods 

PROFESSIONAL AFFILIATIONS 

*  Member of the Wildlife Society  
*  Member of the Society for Conservation Biology  
*  Member of the Desert Tortoise Council  
*  Member of the Ventana Wilderness Society  
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Andrea CurryLow 
Biologist

Ms. CurryLow has three years of professional consulting and survey experience 
including conducting biological reconnaissance surveys, vegetation mapping, 
some native plant/habitat restoration and enhancement, construction monitoring, 
surveys for desert cymopterus and alkali mariposa lily, focused wildlife surveys for 
desert tortoise, least Bell’s vireo, Quino checkerspot butterfly, western burrowing 
owl, southwestern willow flycatcher, and nesting bird surveys.  Ms. CurryLow is 
familiar with Biological Opinions, Streambed Alteration Agreements, Habitat 
Mitigation and Monitoring Plans, Resource Management Plans, Biological 
Resources Reports, Conditional Use Permits, Environmental Assessments/Initial 
Studies, and biological resource sections of Environmental Impact Reports and 
Statements.  Ms. CurryLow also has been “Authorized” to handle desert tortoise 
by the United States Fish and Wildlife Service under several Biological Opinions. 

Field Skills 
Ms. CurryLow has performed surveys for flat-tailed horned lizard, least Bell’s vireo, 
Quino checkerspot butterfly, southern California nesting bird surveys, and San 
Gabriel bighorn sheep.  She has experience in the identification of Mojave Desert 
flora and fauna, habitat disturbance delineation, desert tortoise protocol level 
Desert Tortoise surveys, construction monitoring, and handling.  She has a 
comprehensive understanding of the use of GPS units and some GIS.  Ms. 
CurryLow has skills in the identification and care of tropical butterfly species and 
their pupae, seining for tiger salamander larvae, throw netting for marine and 
freshwater fish specimens, taxidermy of two small mammals, stream sampling for 
invertebrates, hatchery management of California’s native Salmonids, line and pit 
trapping of small mammals, marking and recapturing of California ground squirrels 
and coastal bird species, capturing and spawning of indigenous Salmonids, and 
electroshocking for species count.  

AECOM (1/2006-present) 
Biologist

Devil’s Gate Dam Bird Surveys, Pasadena, CA. 
Assistant Project Manager.  Devil’s Gate Dam is a concrete gravity dam that 
provides flood control along the Arroyo Seco in the City of Pasadena.  Los 
Angeles Department of Public Works had requested least Bell’s vireo and 
southwestern willow flycatcher surveys in riparian habitat behind the dam.  The 
habitat could be affected because the State of California Department of Water 
Resources Division of Safety of Dams requested that the sluice gate and outlet 
conduit be cleared of sediment to provide proper functioning of the flood control 
system in accordance with its original design to protect the public and prevent 
damage and loss of life.   

Coal Canyon Habitat Corridor Restoration, Orange County, CA. 
Ms. CurryLow has assisted with the installation of this project.  The project includes the restoration of Riversidean Alluvial 
Fan Sage Scrub and Riversidean sage scrub on a 13-acre parcel for the State of California Department of Parks and 
Recreation in the Chino Hills State Park.  The site will serve as a major habitat corridor between Chino Hills State Park and 
the Santa Ana Mountains.  The project involves the restoration of a deeply incised stream channel to a more natural 
braided channel that is a tributary to the Santa Ana River.  In addition to the stream channel, approximately 12 acres of 
upland habitat that is currently dominated by invasive weeds will be restored to Riversidean Sage Scrub habitat.  The 
project will be maintained and monitored for three years following installation. 

Education
B.S., Wildlife, Fish and Conservation 

Biology (Specialization: Behavioral 
Ecology), University of California, 

Davis, 2003 
A.S./A.A., Biology, Wildlife and 

Fisheries, Environmental Studies, and 
Liberal Arts, Feather River College, 

2000 & 2001 

Certifications
Certified Associate Wildlife Biologist, 

The Wildlife Society (04/2006) 
Authorized Desert Tortoise Handler 

and Monitor, US Fish and Wildlife 
Service (11/2005) 

US DOD Secret Clearance, 
Department of Defense (8/2005) 

Survey Techniques Workshop 
Certificate, The Desert Tortoise 

Council (11/2004) 
GeoMedia Pro 5.2 GIS Program 

Training (3/2005) 
Wildlife Technician Certificate, North 

American Wildlife Technology 
Association (5/2001) 

Professional Affiliations 
The Wildlife Society 

The Audubon Society 
The Center for Biological Diversity 

Professional History 
AECOM: 1 year (Hired 01/2006) 

Other Firms: 1.5 years
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Desert Habitat Mapping Project, Imperial Irrigation District, Imperial, CA. 
This large-scale 67,200-acre mapping effort of the natural habitats adjacent to the Imperial Irrigation District (IID) canals is
part of the Habitat Conservation Plan (HCP) requirements for IID’s Water Transfer Project.  Responsible for the vegetation 
verification and recording of particular polygons of the mapping effort.   

Wetland Enhancement Project, Imperial Irrigation District, Imperial, CA. 
Assisted with weed abatement of the 2,000-acre wetland complex.  Provided direction to ensure the removal and control of 
invasive plant species. 

Calimesa Tentative Tract No 26811, Calimesa, CA. 
Responsible to ensure the implementation of a wildlife corridor within a developing housing tract.  The project is 142.9 
acres located within the City of Calimesa, east of Interstate-10, near the San Bernardino and Riverside County borders.  
The project would develop 119.7 acres into 270 single-family dwellings, and include a passive park, water quality basin, 
relocation of an existing cellular tower, and construction of a water reservoir.  The additional 23.2 acres is designated as 
open space and would be enhanced to encourage wildlife usage.  The corridor provides continuous connectivity by 
following the natural topography of the area thus allowing wildlife movement through the project site and onto adjacent 
open space areas. 

Robert Diemer Water Treatment Plant, Yorba Linda, CA. 
Responsible for environmental construction monitoring and communication reporting for the Robert B Diemer Water 
Treatment Plant projects:  Yorba Linda Feeder Bypass Project; Entrance Relocation, Vehicle Maintenance, and Solids 
Handling Facilities Project; Oxidation Retrofit Program, Chemical System Upgrades Project; and Plant Maintenance 
Facilities Project.   

Whittier Narrows, El Monte, CA. 
Assisted with site performance evaluation.  Also assisted with the removal of weedy species and the installation of 
replacement plants within the mitigation area.  The habitat mitigation program proposed for the site includes weed and 
invasive plant removal, oak/walnut woodland habitat creation and enhancement.  

CH2M HILL (8/2004-1/2006) 
Biologist/Environmental Protection Specialist 

Edwards Air Force Base, Environmental Management 
Evaluated proposed projects for natural resource impacts and assigned mitigation measures; Conducted scientific 
analyses; Assessed impacts of recreational land use on protected species and habitat quality; Provided construction 
monitoring and pre-survey support to ensure project compliance with a natural resource laws and regulations; Conducted 
field surveys for sensitive biological resources, including state and/or federally listed species; Habitat disturbance 
delineation for desert tortoise USFWS Annual report; Developed and submits technical reports to the customer to meet 
requirements of the ESA and /or MBTA; Contributed to the preparation of NEPA and DOD documents; Assumed additional 
roles such as Desert Tortoise Adoption Program Manager; Education Coordinator; Records Custodian, etc.; Created 
Environmental Management presentations for educational and directional purposes; Provided outreach support such as of 
wildlife tours and briefings for school children. 
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SUMMARY

Writing environmental compliance documents, 
including Environmental Impact Statements 
(EIS), Environmental Assessments (EA), and 
Categorical Exclusion (CE) in accordance to 
NEPA guidelines and agency requirements 
(using various formats); 
USACE certified Wetland Delineator, 5 years 
experience in Threaten and Endangered 
Species Surveys, Biological surveys, wetland 
delineations, mitigation services, restoration 
services, and riparian surveys; 
Preparing Section 401, Section 404 and 
Section 10 & 6 nationwide and individual 
permits for various clients; 
WET2 Methodology and Water Toxicology 
testing; 
Advanced computer skills, including extensive 
experience using Microsoft Access and Excel, 
FoxPro, dBase, GIS/GPS, and 
ArcView/ArcInfo. 

EDUCATION 

BA, Geography, Environmental Sciences 
Concentration; minor Geology University of 
University of Tennessee, Knoxville, TN, 1999.  
Graduated with Honors; Gamma Theta 
Upsilon.  Emphasis on physical geography, 
biodiversity, cartography, and geographic 
information systems. 

CERTIFICATIONS 

U.S. Army Corps of Engineers Wetland 
Delineator Certification Training Program 
2003
NEPA Documentation Certification Training 
Program, Shipley Group, 2002 
TxDOT Precertifications: 
  2.3.1  Wetland Delineation 
  2.4.1  USACE Permits - Nationwide Permits 
  2.4.2  USACE Permits – Section 404 Permits 
  2.6.1  Protected Species Determination 

(Habitat) 
  2.13.1  Hazardous Materials Assessment 
  2.14.1  Environmental Document Preparation
Mammal Collecting Permit 

AFFILIATIONS 

Member, National Honor Society for 
Geography, Gamma Theta Upsilon 
Member, American Association of 
Geographers 
Member, National Geographic Society 
Member, Texas Alliance for Geographic 
Education (Board Member, 2002) 
Member, Society of Wetland Scientists 

KATIE HALL 

Biologist 

 
Over 6 years of multi-disciplinary experience; serving as environmental 
scientist, ecologist, research assistant and assistant manager on various 
projects related to environmental compliance, ecological assessment, and 
scheduling.  Relevant experience includes biological analyst and performing 
GPS-surveying on various NEPA-compliance projects for the Texas 
Department of Transportation (TxDOT) and the Federal Highway 
Administration (FHWA).  Past experience includes Federal customers, such as 
the United States Army Corps of Engineers (USACE), Environmental 
Protection Agency (EPA), U.S. Army and the Department of Defense (DoD).  
State and Local government contacts and customers include TxDOT, Texas 
Parks and Wildlife (TPWD); Texas Council on Environmental Quality (TCEQ); 
Texas Water Development Board (TWDB), and various municipalities 
throughout southern, central, and northern Texas.  Additional experience in 
Virginia and California with NEPA/CEQA compliance with local, state, and 
federal regulations. 
 
FIELD EXPERIENCE 

 
Ms. Hall has performed surveys for least Bell’s vireo, southwestern willow 
flycatcher Quino checkerspot butterfly, southern California nesting bird 
surveys, and San Gabriel bighorn sheep.  She has experience in the 
identification of Mojave Desert flora and fauna, habitat disturbance delineation, 
desert tortoise protocol level Desert Tortoise surveys, and construction 
monitoring.  Extensive experience in wetland delineations, rare plant surveys, 
and vegetation mapping. 
 
PROJECT EXPERIENCE 
 
Pine Tree Wind Development Project, Kern County, CA  

Project Biologist & Environmental Monitor 

CLIENT:  Los Angeles Department of Water and Power (LADWP) 
Assisted in creating and presenting an educational program for the Pine Tree 
Wind Development Project focusing on specie awareness and protecting the 
federal and state listed Mojave desert tortoise.  The education program was 
presented to the District’s employees as mandated by the USFWS prior to 
working in areas potentially occupied by the tortoise.  Assisted with 
presence/absence surveys for the federally threatened Mojave desert tortoise. 
Responsible for project planning, coordination of construction monitoring, 
mitigation compliance, and implementing the biological monitoring during 
project construction.  
 
Old Creek Road Crossing Replacement, Ventura County, CA 

Project Biologist 

CLIENT: Caltrans  
Responsible for the completion of habitat assessment & applicable biological 
surveys for a Caltrans NES, tree survey & EIR biological assessment within 
Ventura County, California. 
 
City of Palms Springs Smoketree Commons EIR, Palm Springs, CA 

Project Biologist  

CLIENT: City of Palm Springs   
Research, writing, and editing on the biological survey for the EIR for a 
commercial/retail project on a 19-acre undeveloped site.  Issues include 
removal of native vegetation & potential species habitat, compensatory 
mitigation, scenic vistas, traffic, and noise.  
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KATIE HALL  
Otay Water District Recycled Water Pipeline, San Diego County, CA 

Project Biologist  

CLIENT:  Otay Water District 
Involves hydrologic unit being placed underneath Otay River & tributary 
installation over 4 mile stretch, U.S. Fish & Wildlife and Dept. Fish & game 
consultation, wetland delineation, biological specie survey, compensatory 
mitigation & 401 CA RWQCB certification within southwest San Diego 
County. 
 
Rancho Cordova, Sacramento County, CA and San Diego County, CA 

Project Biologist  

CLIENT:  City of Rancho Cordova  
Monitored habitat restoration, habitat mapping, fairy shrimp & vernal pool 
data collection for several projects within Sacramento County & northern San 
Diego County, California. 
 
Relief Route, City of Haskell, TX 

Project Ecologist 

CLIENT:  TxDot 
USACE permit application for the US 277 4.5-mile Relief Route for the City of 
Haskell, Texas for the Texas Department of Transportation (TxDOT) Abilene 
District.  The study focus was placed on the proposed routes expected 
improvement of safety and increased mobility, USACE permit application for 
0.41 acres of adjacent wetlands and headwaters, created 0.37 acres of wetland 
mitigation, GPS construction, and threaten & endangered species 
considerations, extensive site reconnaissance and detailed survey. 
 
Relief Bypass, Howard County, TX 

Project Ecologist 

CLIENT: TxDot Abilene District  
USACE permit application to construct a 12-mile truck relief bypass facility 
around the City of Big Spring, Howard County, Texas for the Abilene District 
of the Texas Department of Transportation (TxDOT).  The study focus was 
placed on the proposed routes expected improvement of safety and increased 
mobility, USACE permit application for 6.22 acres of Jurisdictional Waters of 
the U.S., comprised of 2.4 acres of jurisdictional waters and 3.82 acres of 
jurisdictional wetlands, mitigation, GPS construction, and threaten & 
endangered species considerations, extensive site reconnaissance and detailed 
survey. 
 
Paul D. Rushing Park, Harris County, TX 

Project Ecologist 

CLIENT:  Harris County Precint 3 
A project focused on the Paul D. Rushing Park public recreational complex, 
storm water quality management and detention system, mitigation that 
involved a series of created lakes and enhanced wetlands for Harris County 
Precinct 3.  The project involved an after the fact USACE permit application 
for wetland impacts.  Extensive site reconnaissance and detailed survey was 
conducted. 
 
WET2 Methodology Report, Woodlands, TX 

Project Ecologist  

CLIENT:  Elektra Enterprises, Inc. 
Wetlands Determination for Land Bank Credit for Elektra Enterprises, Inc. in 
the Woodlands, TX.  Responsible for project management of the consulting 
effort to perform a WET2 methodology necessary to calculate the credit value 
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KATIE HALL of 5.03 acres of wetlands on a 90-acre tract held by the client for the land 
development.  Project also required a Social Significance & Effectiveness 
wetlands evaluation and a detailed site survey by the subcontractors. 
 
Wetland Delineation Determination, Houston, TX 

Project Ecologist  

CLIENT:  Canyon Lakes Development  
Feasibility study for Canyon Lakes Development at Stonegate in Houston, TX.  
Responsible for the project management of the feasibility study for the land 
development of a 435-acre site.  The study focus was centered on wetlands 
determination, GPS construction, and threaten & endangered species 
considerations affecting proposed site development plan.  Project required 
extensive site reconnaissance and detailed survey, which the management of 
several subcontractors designated by the client. 
 
Gosling Road Widening and Re-Alignment, Houston, TX 

Project Biologist 

CLIENT:  Harris County, TX 
Environmental Assessment for Gosling Road widening and re-alignment for 
the Harris County Infrastructure, Houston, TX.  Responsible for project 
coordination necessary to complete and submit the final report to the client 
and cognizant regulatory agencies so that the design & construction process 
could proceed on from this key milestone. 
 
Categorical Exclusion, Denton, TX 

Project Ecologist  

CLIENT: City of Highland Village  
Categorical Exclusion, Highland Village Hike and Bike Inland Trail, City of 
Highland Village, TX – Performed QA/QC, technical edit, and incorporated 
final comments for this CE report on a proposed new facility hike and bike 
trail through a residential community in Denton County. 
 
Wetlands Delineation Determination, Galveston County, TX 

Project Biologist  

CLIENT:  KW Interests, Inc. 
Responsible for project coordination of a field and research consulting effort to 
determine wetlands on a 70-acre site under land development by the client.  
Project involved analysis of aerial photography, site reconnaissance & survey, 
threatened and endangered species survey, historical & archeological survey, 
verification of jurisdictional wetlands on the site, local, state & federal data 
form preparation, and final report submittal to the client and cognizant 
regulatory agencies. 
 
Brown & Root Services (Special Projects Position in support of U.S. 

Army), Bosnia - Herzegovina 

Associate Cost Specialist 

CLIENT:  United States Army  
Assigned to the Project Controls Department in Bosnia i Herzegovina in 
support of the Balkans Peace Mission.  Duties included database management 
to insure accuracy of information reported to the Client; communication and 
scheduling support and assistance to various project managers for work 
breakdown structure (WBS) schedules, and providing assistance in the 
development of utility programs, and processing/classifying IHP requests.  
Responsible for the management of five logistical WBS’s and ensuring that the 
functional areas remained within budgets, which required maintaining 
frequent and regular (often 24-hour on-call) contacts with the functional Area 
Manager.  Duties also included preparing various financial reports for various 
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KATIE HALL aspects of the project as required and assigning cost codes to various 
documents received from the Payroll & Accounting on a day to day basis.  
Supervision and organization, cost engineering, subcontract supervision, 
financial management, and cost control was a daily part of my routine during 
this assignment. 
 
U.S. Environmental Protection Agency, Office of Air and Radiation 

(OPAR), Washington, D.C.  

Grantee 

CLIENT: EPA Agency  
Working on the International Transport of Air Pollutants (ITAP) Proposal 
Draft based on pollutants, concentrations and exposures in the United States 
due to the combined effects of local, regional, and international sources of 
emissions.   
 
Oak Ridge National Laboratory, Oak Ridge, TN 

Research Assistant 

CLIENT:  Oak Ridge National Laboratory  
Responsible for training and supervising student field teams to perform 
sample collection, testing & analyses on soil & leaf litter samples for 
radionucleides.  Managed report preparation & mapping using remote sensor 
data.  Developed collection & lab schedules for student teams.  Prepared site 
specific topographical maps displaying trend analysis data.  Prepared lab 
protocols for analyses to be conducted.  Developed remote sensor location 
plan for radiometry and mapping. 
 
University of Tennessee, Knoxville, TN 

Research Assistant/Field Technician/Cartographer 

CLIENT:  University of Tennessee 
Appointed by Chair of Department of Geography to a three-month research 
assignment in Puerto Rico.  Duties included installation and operation of field 
instruments/remote sensors, collecting and analyzing soil leaf litter chemistry 
in the rainforest of the La Sabana National Forest.  Responsible for 
documentation, preparation of reports & maps, and writing draft sections in 
support of the principal researcher.   
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KEY TO SIGN CLASSES 

BURROWS

1 – DEFINITELY TORTOISE – FRESH (TRACKS, TORTOISE INSIDE, FRESHLY DISTURBED 
SOIL ON MOUND/RUNWAY) 

2 – DEFINITELY TORTOISE – USED THIS SEASON (CLEARED OF ANNUALS, BUT NO 
FRESHLY DISTURBED SOIL) 

3 – DEFINITELY TORTOISE – NOT USED THIS SEASON (PROBABLY HAS ANNUALS 
GROWING IN RUNWAY) 

4 – POSSIBLY TORTOISE – IN GOOD CONDITION BUT UNSURE OF SPECIES USING BURROW 
5 – DEFINITELY TORTOISE – DETERIORATED SUCH THAT IT WOULD REQUIRE 

SUBSTANTIAL REMODELING TO BE USABLE 
6 – POSSIBLY TORTOISE – DETERIORATED 

SCAT
TY1 – WET OR FRESH DARK, ODORIFEROUS 
TY2 – DRIED, POSSIBLE GLAZE ON PART; UNEXPOSED SURFACES DARK BROWN; SLIGHT 

ODOR 
TY3 – DRIED, NO GLAZE; AT LEAST PARTIALLY FADED ON EXTERIOR; VERY SLIGHT 

ODOR 
NTY3 – DRIED, NO GLAZE; AT LEAST PARTIALLY FADED ON EXTERIOR; NO ODOR 

(DISTINGUISHES FROM TY3) 
NTY4 – DRIED, LOOSENING, PALE OR BLEACHED 

CARCASSES – GENERAL INDICATORS FOR TIME SINCE DEATH 
<1 YR – UNEXPOSED SCUTES NORMAL COLOR AND SHEEN, ADHERE TIGHTLY.  

EXPOSED SCUTES PALING AND MAY BE LIFTING OR OFF.  UNEXPOSED BONE 
WAXY AND SOLID. 

1–2 YRS – UNEXPOSED SCUTES NORMAL COLOR WITH SLIGHT SHEEN, MOSTLY TIGHTLY 
ATTACHED.  EXPOSED SCUTES SLIGHTLY PALE WITH NO SHEEN AND NO TO 
SLIGHT GROWTH RING PEELING.  NO ODOR.  UNEXPOSED BONE SILKY. 

2–3 YRS – UNEXPOSED SCUTES PALE AND WITHOUT SHEEN BUT NO GROWTH RING 
PEELING.  EXPOSED SCUTES PALE WITH SLIGHT PEELING, SCUTES LOOSE, OFF 
AND/OR TIGHT.  BONE SUTURES GENERALLY TIGHT. 

4 YRS – UNEXPOSED SCUTES NORMAL COLOR TO SLIGHTLY PALE, NO SHEEN, NO 
PEELING.  EXPOSED SCUTES LOOSE, PALE, DULL, WITH MODERATE PEELING.  
SUTURES SEPARATING AND BONE SURFACE IS FISSURED, EDGES ARE 
ROUGHENED (FISSURED UNDER HAND LENS) AND CHIP FAIRLY EASILY. 

>4 YRS – DISARTICULATED AND DISARTICULATING.  BONE EDGES CHIP AND CRUMBLE 
EASILY.  SCUTES ARE PEELING AND CURLED. 
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Desert Tortoise Field Data Spreadsheet 

Date Found Type of 
Tortoise Sign Sign info (description) UTM Easting UTM 

Northing 
5/26/2007 carcass adult bone fragments, shattered, >4 yrs TSD 470213 3875318 

5/27/2007 * scat NTY3 at 12 mm 474364 3873523 

5/27/2007 * burrow w/scat 
inside and out 

Class 2 (old kit fox hole), 230Wx360Hx1800L, 
scat TY3 at 15-17 mm 474361 3873575 

5/27/2007 * burrow 300Wx130Hx400L, Class 5 472132 3872051 

5/27/2007 * carcass Adult female MCL 250; <1yr TSD; shattered 
bone fragments (run over?) 471544 3872013 

5/27/2007 * scat (2) TY2 at 18 mm 471910 3872236 
5/28/2007 * scat NTY4 at 12 mm 469446 3873006 

5/29/2007 * burrow w/ scat 
(4) 

270Wx110Hx1mL, Class 2; 4 scat TY2 at 16mm 
and TY2 at 13 mm 474798 3873415 

5/29/2007 * scat TY3 at 13 mm 474780 3873256 
5/29/2007 * scat (2) NTY4at 12 mm; NTY3at 13 mm 474793 3873097 
5/29/2007 * scat TY3 at 14 mm 474789 3873033 
5/29/2007 * scat TY2 at 15 mm 474787 3873025 

5/29/2007 * tortoise 
Male MCL 250 in open eating Schismus, eyes 

clear nose dry, looks healthy; scat nearby TY3 at 
18 mm 

474786 3872643 

5/29/2007 * carcass Juvenile MCL<100 mm, >4yr TSD; disarticulated 
plastron & carapace bone fragments 474611 3872076 

5/29/2007 * burrow 310Wx120Hx1200L, Class 2 473804 3871173 
5/29/2007* scat TY3 at 19 mm 473579 3871042 
5/29/2007 * scat NTY4 at 8 mm 473484 3870991 
5/29/2007 * burrow 300Wx120Hx630L, Class 3 469537 3872366 
5/29/2007 * scat NTY3 at 17 mm 469517 3872372 
5/29/2007 * burrow 300Wx140Hx810L; Class 1 469459 3872364 

5/30/2007 carcass male MCL 220; plastron & carapace bone 
fragments, 4yrs TSD, in open field 470573 3874397 

6/1/2007 carcass single plastron bone fragment, 4 yr TSD 473058 3873795 

6/2/2007 carcass single plastron bone fragment, 2-3 yr TSD; adult 
size, in open field 471966 3872561 

6/2/2007 carcass Immature plastron bone fragments fractured in 
linear depression, 4 yrs TSD 472017 3873695 

6/3/2007 carcass adult size carapace & plastron bone fragments, 4 
yrs TSD 472236 3872597 

6/3/2007 carcass single marginal bone fragment; >4 yr TSD 472264 3872779 
6/5/2007 scat NTY3 at 20 mm 473083 3872409 

* = encountered on a Zone of Influence transect 

TSD = Time Since Death W = width 
NTY# = Not This Year L = length 
TY# = This Year H = height 
MCL = Middle Carapace Length mm = millimeters 
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Other Sensitive Species Field Data Spreadsheet 

Species/Type of Sign Comment/Description UTM Coordinates

burrowing owl (burrow) whitewash & pellets in kit fox complex on Zone of Influence 
transect line 468609 3873169

burrowing owl owl flew out of vertical concrete cylinder (irrigation?) along 
N boundary, inside project area 471958 3874045

burrowing owl (burrow) pellets & whitewash in kit fox complex 472140 3872778
burrowing owl (burrow) whitewash & pellets, few feathers outside of kit fox complex 473074 3872722
burrowing owl owl flew out of burrow with whitewash & pellets 473135 3873099
loggerhead shrike  472547 3874049
loggerhead shrike  472796 3874203
loggerhead shrike  471476 3874884
Le Conte’s thrasher  470429 3874903
prairie falcon pair flying overhead project area 469745 3874592
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Wildlife Species Detected during Desert Tortoise Surveys 

Scientific Names Common Names 
Reptiles
Order Squamata Lizards and Snakes 
 Family Phrysonomatidae  

Sceloporus occidentalis western fence lizard 
Uta stansburiana common side-blotched lizard 

 Family Teiidae  
Cnemidophorus tigris western whiptail 

Order Testudines Turtles and Tortoises 
 Family Testudinidae  

Gopherus agassizii Mojave desert tortoise ** 
Birds
 Family Cathartidae  

Cathartes aura turkey vulture 
Order Falconiformes Diurnal Birds of Prey 
 Family Falconidae  

Falco mexicanus prairie falcon * 
Order Strigiformes Owls 
 Family Strigidae  

Tyto alba barn owl 
Athene cunicularia burrowing owl * 
Asio flammeus short-eared owl * 

Order Passeriformes Perching Birds 
Family Tyrannidae  

 Contopus sordidulus western wood-pewee 
 Myiarchus cinerascens ash-throated flycatcher 
 Sayornis saya Say's phoebe 

Family Laniidae  
 Lanius ludovicianus loggerhead shrike * 

Family Corvidae  
 Corvus corax common raven 

Family Alaudidae  
 Eremophila alpestris horned lark 

Family Mimidae  
 Toxostoma lecontei LeConte’s thrasher * 
 Mimus polyglottos northern mockingbird 

Family Parulidae  
 Dendroica petechia yellow warbler * 

Family Icteridae  
 Euphagus cyanocephalus Brewer's blackbird 

Family Fringillidae  
 Carpodacus mexicanus house finch 
 Carduelis psaltria lesser goldfinch 



D-2 

Scientific Names Common Names 
Mammals
Order Carnivora Flesh-eaters 
 Family Canidae  

Canis latrans coyote 
 Family Mustelidae  

Taxidea taxus American badger * 
Order Lagomorpha Rabbits, Hares, and Pikas 
 Family Leporidae  

Sylvilagus audubonii desert cottontail 
Lepus californicus black-tailed jackrabbit 

Order Rodentia Gnawing Mammals 
 Family Sciuridae  

Citellis beecheyi California ground squirrel 

*CDFG Species of Special Concern 
**USFWS and CDFG listed species 
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EDAW Inc 
1420 Kettner Boulevard, Suite 500, San Diego, California 92101 
T 619.233.1454  F 619.233.0952  www.edaw.com 

January 12, 2009 

Mr. Scott Frier 
Abengoa Solar, Inc. 
13911 Park Avenue, Suite 206 
Victorville, California, 92392 

Dear Mr. Frier: 

Subject: Report Summarizing Results of the Proposed Harper Lake Solar Project Desert 
Tortoise Presence/Absence Surveys 

This letter summarizes results of focused protocol surveys conducted by EDAW, Inc. (EDAW) to 
determine the presence or absence of the Mojave desert tortoise (Gopherus agassizii) within the 
proposed project area of the Harper Lake Solar Project.  Surveys were conducted on behalf of 
Abengoa Solar, Inc. in support of the Application for Certification (AFC) required by the California 
Energy Commission (CEC) for proposed power generating will plants that produce in excess of 
50 megawatts (MW) of energy.   

Project Description

The Harper Lake Solar Project (project) is located just southwest of Harper Dry Lake, approximately 
15 miles northwest of Barstow and approximately 5 miles north of Highway 58 in San Bernardino 
County, California (Figure1).  The project footprint encompasses an area approximately 3340 acres in 
size.  The proposed project consists of two separate components:  Project Alpha (1522 acres) and 
Project Beta (1818 acres) (Figure 2).  The proposed project would use parabolic trough technology to 
collect solar thermal energy, therefore obtaining up to a 375 MW generating capacity.  Project facilities 
would include a solar array field, steam turbine generator, cooling tower, and a variety of ancillary 
equipment and facilities.  The project is expected to interconnect with existing transmission lines that 
run east to west and south of the project area.  The project would use groundwater for cooling.  Offsite 
linear facilities would not be required for this project (e.g., pipelines for water or gas, or transmission 
lines).   

Project Area 

During 2008, EDAW biologists surveyed the Biological Resources Survey Area (BRSA) with 
associated Zone of Influence (ZOI) transects for the presence or absence of desert tortoise.  At the 
start of the survey period in spring 2008, the design of the project was not yet finalized, so the BRSA 
comprises a larger area than the Project Area.  It is likely that the final design of the Project Area will 
consist of two main areas:  Project Alpha (250 MW, 1522 acres) and Project Beta (125 MW, 1818 
acres) (Figure 2).  The BRSA surveyed in 2008 was approximately 4911 acres and the anticipated 
Project Area will be approximately 3340 acres.   
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Topography of the site is generally flat, with a drop in elevation from the southwest corner (2100 feet) 
to 2030 feet in the northeast corner.  Soils observed were friable and were mainly coarse sand with 
occasional gravel.   

The BRSA consists of large areas of undisturbed desert saltbush scrub on the western and eastern 
portions.  The central portion is mainly disturbed areas that were previously under agricultural 
production.  Intact desert saltbush scrub areas exist on the western portion of the BRSA, covering the 
entirety of Sections 25, 36 and 31 and the eastern portion of the BRSA covering the entirety of 
Sections 34, 35, 2, 3, 4 and 5 (Figure 3).  Section 28 on the central/eastern portion of the BRSA 
consists of a single family residence with some patches of intact or recovering saltbush scrub.  The 
central portion of the BRSA consists of large areas with ruderal vegetation or fallow agricultural fields 
dominated by disturbed saltbush scrub with some developed/disturbed areas.  These areas are 
present in Sections 29, 32 and 33.   

A number of special status plant and wildlife species are known to occur in the region, including six 
special status plant species: desert cymopterus (Cymopterus deserticola), Barstow woolly sunflower 
(Eriophyllum mohavense), Mojave monkey flower (Mimulus mohavensis), Utah glasswort (Sarcocornia
utahensis), pygmy poppy (Canbya candida), and Mojave spineflower (Chorizanthe spinosa), and four 
special status wildlife species including desert tortoise, snowy plover (Charadrius alexandrinus 
nivosus), burrowing owl (Athene cunicularia), and Mohave ground squirrel (Spermophilus mohavensis).   

The dominant vegetation community in the BRSA is desert saltbush scrub.  Other predominant native 
vegetation communities on-site include Mojave creosote bush scrub and alkali meadow. The non-
native vegetation communities observed within the BRSA were fallow agricultural fields dominated by 
disturbed saltbush scrub, tamarisk scrub and developed areas.  The majority of the central portion of 
the BRSA is composed of these vegetation types.  Although portions of the BRSA have historically 
been used for agriculture, only one active agriculture crop circle remains. 

The dominant vegetation community or land cover type on Project Alpha include fallow 
agricultural/ruderal areas (266 acres), fallow agricultural/desert saltbush habitat (213 acres), desert 
saltbush scrub (250 acres) and disturbed habitat (192 acres).  Other vegetation communities and land 
cover types occurring on-site include a small developed area (68 acres), some alkali meadow (40 
acres) and a portion of this area is in the dry lake bed (9.5 acres).  Project Beta is similar in that the 
dominant land cover type is fallow agricultural/ruderal vegetation (266 acres).  Other vegetation 
communities and land cover types of Project Beta include desert saltbush scrub habitat (45 acres), an 
active agricultural field (62 acres), a developed area (11 acres) and disturbed habitat (107 acres).   

Land to the northeast of the BRSA consists of Harper Dry Lake.  This area is known as the Harper Dry 
Lake Ecological Reserve and is managed by the Bureau of Land Management (BLM).   An existing 
large solar facility occurs to the northwest of the BRSA and an undeveloped open space area occurs to 
the north.  Designated BLM Open Space occurs to the south and west of the BRSA. 
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Background Information

Regulatory Status 

The Mojave desert tortoise is federally listed as threatened designation by the U.S. Fish and Wildlife 
Service (USFWS) under the Endangered Species Act (ESA) (1990).  The listing was initially made on 
August 4, 1989 by emergency rule and as a threatened species by final rule on April 2, 1990 (Section 
7(a) regulations of the Endangered Species Act [Federal Register Vol. 51, No. 106, pp. 19957-19963]) 
(USFWS 1994a).  The tortoise was also listed as State Threatened by the California Department of 
Fish and Game in 1987 (CDFG 1987).   

Natural History and Threats 

Desert tortoise is widely distributed in the deserts of California, southern Nevada, extreme 
southwestern Utah, western and southern Arizona, and throughout most of Sonora, Mexico.  Habitat 
consists of firm but not hard ground, usually soft sandy loams and loamy sands to allow for burrow 
construction.  The desert tortoise is not found in areas of very cobbly soil, non-friable soils, or in dry 
lakes.  The species has also been found on rocky slopes.  The species generally occurs at elevations 
below 4,000 feet (Stebbins 1985).   

In the Mojave Desert, the tortoise is most often found in association with creosote bush, Joshua tree 
woodland, and saltbush scrub.  Optimal habitat consists of creosote bush scrub vegetation, supporting 
a variety of moisture-rich ephemeral vegetation on which the tortoise feeds.  The species is 
herbivorous and is most active when plants are available for forage or when pooled water is available 
for drinking.  Annual precipitation within desert tortoise habitat averages between 2 to 8 inches per 
year.  Desert tortoises are usually most active early March through early June and again between 
September and early November.   

The desert tortoise reaches an average length of 6 to 14.6 inches, with males growing larger than 
females.  A Mojave desert tortoise matures at approximately 15 to 18 years of age and can live 50 to 
100 years.  Desert tortoises normally construct nests and lay eggs in May or June. The clutch size 
varies from 2 to 14 eggs with an average of 3 to 5 although some eggs may not be fertile (Lawler 
2000).

Desert tortoises typically have home ranges from 27 to 130 acres and these figures probably 
underestimate the actual area familiar to the tortoise. A home range is the area in which a tortoise 
travels, feeds, sleeps, courts, and has its burrows.  Individuals commonly traverse 1,500 to 2,600 feet 
per day within their home range and males have been recorded to travel 0.75 square mile within their 
home range (Lawler 2000).  The range of individual tortoises depends on factors such as density of 
food plants, size, age, and sex of the tortoise.  Mojave desert tortoises are also known to disperse 
extended distances such as 2.0 miles in 16 days and 4.5 miles in 15 months (Stebbins 1985).    

This widespread and once common taxon is rapidly declining in numbers due to various factors 
including the spread of the fatal Upper Respiratory Disease Syndrome (URDS) disease (Jacobson 
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1992), increases in raven populations that prey on juvenile tortoises, and habitat destruction in the form 
of off-road vehicle use and development.   

Survey Methodology

A habitat assessment was conducted for the BRSA by sub-consultant Alice Karl on April 22, 2008.  
This assessment is included here in Appendix A.  After the habitat assessment was completed, 
focused surveys were conducted.  

Desert tortoise focused surveys were conducted in all areas with suitable habitat according to the 
USFWS desert tortoise survey protocol (USFWS 1992) which requires all areas determined to have 
appropriate habitat for desert tortoise to be surveyed using belt transects 10 meters wide to afford for 
100-percent visual coverage.  In addition, the Zone of Influence (ZOI) must be surveyed.  The ZOI is 
defined as the area where desert tortoises on adjacent lands may be directly or indirectly affected by 
project development.  At a minimum, the belt transects in the ZOI are located at 100, 300, 600, 1,200, 
and 2,400-ft intervals from and parallel to the edge of the project boundary.  All desert tortoise sign 
(shells, bones, scutes, limbs, scat, burrows, pallets, tracks, egg shell fragments, courtship rings, 
drinking sites, mineral licks, etc.) within the project area and on ZOI transects requires mapping.   

The survey window per USFWS protocol, is based on the annual activity period for the desert tortoise:  
March 15 to May 31.  Prior to the conclusion of the optimal survey period, EDAW senior biologist 
Lyndon Quon contacted the USFWS Ventura Office and obtained permission to continue the desert 
tortoise survey beyond May 31 and surveys were continued until June 2nd, 2008.   

USFWS-approved authorized biologists Andrea CurryLow (EDAW), Peggy Wood (sub-consultant), 
Craig Knowles (sub-consultant), Katie Hall (EDAW) and Shelly Dayman (EDAW) conducted the desert 
tortoise presence/absence survey between April 7th and June 2nd, 2008.  Andrea CurryLow has four 
years of professional consulting and survey experience including conducting biological reconnaissance 
surveys, vegetation mapping, and focused surveys for sensitive wildlife species, especially those in 
arid desert ecosystems, such as the burrowing owl.  Katie Hall has over seven years of multi-
disciplinary experience in professional consulting, serving as environmental scientist, ecologist, on 
various projects related to ecological and biological assessment; and two years of focused desert 
tortoise and avian protocol surveys.  Shelly Dayman has over eight years of consulting and survey 
experience, including five years of experience surveying for desert tortoises and burrowing owls.  
Peggy Wood has over 20 years of experience with the desert tortoise, including conducting protocol 
surveys, handling and translocation efforts, population studies, habitat assessments, and construction 
monitoring.  Craig Knowles has over five years of experience in surveying for desert tortoises.  
Professional resumes are included as Appendix B. 

The protocol focused survey followed the guidelines published in the USFWS Field Survey Protocol for 
any Non-Federal Action that May Occur Within the Range of the Desert Tortoise (protocol) (USFWS 
1992).  In addition to the five ZOI transects required by USFWS protocol, the CEC Biology Siting 
Regulations recommend  two additional transects at 3,960 ft and 5,280 ft intervals from and parallel to 
the edge of the project boundary. 
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The project area was surveyed at 100-percent protocol coverage by spacing transects 10 meters apart. 
The survey was conducted by slowly and systematically walking linear transects while surveyors 
visually searched for desert tortoise and sign. Particular emphasis was placed on searching around the 
bases of shrubs and along the banks of shallow washes since these are areas where desert tortoise 
burrows are likely to be observed.  In addition to the survey for desert tortoise in the BRSA, surveys 
were conducted in the ZOI transects.  In addition, to comply with the CEC Biology Siting Regulations 
additional ZOI transects must be surveyed at 3960 feet and 5280 feet.  All of the ZOI transects 
(USFWS and CEC protocol) were surveyed in suitable and accessible off-site desert scrub habitat.  
Harper Dry Lake bed was not surveyed.  However, other botanical and wildlife surveys were conducted 
out to 0.75 mile and 1.0 mile from the edge of the project boundary, across Harper Dry Lake, per the 
current draft CEC Biology Siting Regulations.   

The length of transects surveyed per day (per biologist) ranged from 5 to 15 miles, averaging 7 
miles/day.  Personnel surveyed all suitable desert tortoise habitat within the BRSA and seven ZOI 
transects.  The weather during the 56 days of survey, beginning on April 7th, 2008 and terminating on 
June 2nd, 2008, was warm to hot with air temperatures ranging from approximately 52 (early morning) 
degrees to 105 degrees Fahrenheit, wind speeds of 0 to 45 miles per hour, and cloud cover of 0 to 80 
percent.   

All observed desert tortoises were measured at middle carapace length (MCL) and evaluated for 
health.  Carcasses were aged, measured (if possible), and classed using Dr. Alice Karl’s Key to Sign 
Classes classification system (Appendix C).  Burrows were measured at height and width of opening 
and length/depth.  Sign of recent use of burrows was recorded and the burrows were classed using 
Dr. Karl’s classification system.  Scat was measured and classed using Dr. Karl’s classification system.  
All tortoises and tortoise sign locations were recorded using Global Positioning System (GPS).  This 
data is mapped in Figure 3 and summarizing in a table in Appendix D, Desert Tortoise Survey Data, 
2008.

Results

Alice Karl conducted a habitat assessment and this is included here in Appendix A.  Within this 
assessment there are two main areas and these are described as AFC 1 and AFC 2 as shown in the 
solitary figure within her habitat assessment.   

For AFC 1, which is located on the eastern portion of the BRSA, Ms. Karl states the following:

“It is possible that a tortoise might inhabit the small amount of habitat in Section 28 or the 
center-pivot corners that are adjacent to native habitat; there are no other inhabitable areas on 
AFC 1.”   

For AFC 2, which is located on the western portion of the BRSA, Ms. Karl makes the following 
prediction based on habitat quality:

“Desert tortoises may inhabit the entire site, probably in low to very low densities.” 
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Survey results for the desert tortoise protocol presence/absence survey at the proposed Harper Lake 
Solar Project are displayed in Figure 3, Desert Tortoise Survey Results, 2008 and in Appendix D, 
Desert Tortoise Survey Data, 2008.  A total of 41 live desert tortoises with associated burrows and 
pallets were observed during the surveys conducted here.  Other desert tortoise sign including scat 
and carcasses were also observed.  The majority of the desert tortoises and desert tortoise sign 
observed was found in the western and eastern portions of the project site in saltbush scrub.  In some 
areas this habitat was monotypic and was still found to be suitable habitat for the species.   

A total of 35 live desert tortoises were encountered during the surveys of the BRSA and the six 
tortoises within the ZOI transects, totaling 41 tortoise observations.  No live tortoises were observed in 
Project Alpha or Beta.  All of the observations here were within the BRSA, but not within the two 
proposed project sites.  Of the observed tortoises, 33 were adults, six were sub-adults and two were 
juveniles.  A total of 220 tortoise burrows were observed, 89 of which were active, 85 of those burrows 
were observed in the BRSA and four were observed in the ZOIs.  Of the 131 inactive burrows, 111 
were observed in the BRSA and 20 were observed in the ZOIs.  Live tortoises were observed in eight 
of the active burrows (all of these were observed in the BRSA).  Eighty six carcasses of various ages 
were observed.  Nineteen of these carcasses were observed in the ZOI transects, 67 were observed 
within the BRSA.  Five desert tortoise carcasses were observed on Project Alpha and this was the only 
desert tortoise sign observed on either Project Alpha or Project Beta.  Numerous occurrences of desert 
tortoise scat was observed (654 recordings) with 576 of those occurring on the BRSA and the 
remainder in the ZOIs.  A total of 92 tortoise pallets were observed, 22 of which were active and found 
in the BRSA, 68 were inactive and also observed within the BRSA.  Two active tortoise pallets were 
observed during ZOI transect surveys.  A total of 26 tortoise tracks were observed, all but one 
observation was made in the BRSA.   

The majority of tortoises and tortoise sign was observed on the western and eastern portion of the 
BRSA (Figure 3).  The central portion (comprising Project Alpha and Project Beta) was almost 
completely devoid of desert tortoise sign, with the exception of the observation of five desert tortoise 
carcasses.  Sign locations and descriptions are provided in Appendix D, Desert Tortoise Survey Data.  
A map of the desert tortoise and sign detected can be found in Figure 3 (Desert Tortoise Survey 
Results, 2008).   

Focused desert tortoise surveys were not conducted in Sections 29, 32 and 33 in 2008 as these were 
surveyed for desert tortoise in 2007.  Sections 25, 30, 36, 31, 28, 34, 35, 2, 3 and 4 as mapped in the 
BRSA in Figure 3 were surveyed in 2008.  Two small portions of Section 32 (near the southeast corner 
and the northwest corner) were not surveyed as these two small sections were added after the spring 
surveys were completed.  The section near the northwest corner is developed/disturbed habitat and is 
therefore not suitable desert tortoise habitat.  The small area in Section 32 (at the southeastern corner 
of this section in Project Beta) is composed of Mojave creosote bush scrub, so contains suitable 
habitat for desert tortoise.   

Six other sensitive wildlife species were observed during biological surveys.  The state endangered 
prairie falcon (Falco mexicanus) was observed in the central area of Project Beta.  This is a state fully 
protected species, however no suitable nesting habitat for this species occurs on-site.  Four state 
Species of Special Concern were observed during surveys (Figure 4).  These include the burrowing 
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owl (Athene cunicularia), LeConte’s thrasher (Toxostoma lecontei), loggerhead shrike (Lanius
ludovicianus) and merlin (Falco coumbarius).  Two occurrences of burrowing owls were observed 
during focused burrowing owl surveys (EDAW 2008, in process) and one of these observations was 
on-site in Project Beta.  LeConte’s thrasher was observed in the BRSA, east of Project Beta.  Suitable 
nesting habitat for this species exists on site in areas of with dense spiny shrubs or cacti (in desert 
washes).  Loggerhead shrikes were observed at several locations within the buffer zone of the BRSA.  
This species may breed on-site in shrubs and areas of dense cover.  A merlin was observed in the 
central portion of Project Beta.  It is unlikely this species would nest on-site, as merlins usually nest in 
clumps of trees (and other windbreaks) when in open areas.   

All wildlife species detected during wildlife surveys are in Appendix E.  Site photographs are included in 
Appendix F.  Field Data Sheets are in Appendix G.   

If you have any comments or questions regarding this letter report, please feel free to contact me or 
Lyndon Quon at (619) 233-1454. 

Yours sincerely, 

Shelly K. Dayman 
Biologist 

Attachments: Figure 1 – Regional Map 
 Figure 2 – Project Boundary and Biological Survey Area 
 Figure 3 – Desert Tortoise Survey Results 2008 
 Figure 4 – Other Special Status Wildlife Species Observations 2008 

Appendix A – Alice Karl Desert Tortoise Habitat Assessment 
 Appendix B – Professional Resumes
  Appendix C – Dr. Alice Karl’s Key to Sign Classes
  Appendix D – Desert Tortoise Survey Data, 2008 
  Appendix E – Wildlife Species 
  Appendix F – Site Photographs 
  Appendix G – Field Data Sheets

08080191 Harper Lake DT Svy Rpt Final.doc 
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MEMORANDUM 

To: Arrie Bachrach 

From: Alice Karl 

Date: May 8, 2008 

Re: Preliminary site assessment of the Abengoa solar facility study areas near Harper 
Lake, CA. 

On April 22, 2008 I conducted a preliminary assessment of two study areas that are under 
consideration for solar development at Harper Lake, California: AFC 1 and AFC2 
(Figure 1).  The purpose of the assessment was to (1) estimate desert tortoise habitat 
quality, and (2) identify the issues and difficulties, relative to desert tortoises, that might 
be associated with developing this site.

AFC 1

Both AFC 1 and 2 are in a valley, adjacent to a large playa, Harper Dry Lake.  AFC 1 
appears to nearly completely overlap current and former farming operations, mostly 
characterized by center-pivot irrigation and several residences.  Most of the former 
agricultural areas are essentially barren except for the small corners of the quarter-
sections that lie outside the center pivot circle.  Harper Dry Lake abuts the northern 
border of AFC 1 and enters Section 34, a parcel immediately east of AFC 1 that is under 
consideration for purchase. There is a small amount of extant allscale (Atriplex 
polycarpa) habitat in Section 28, adjacent to the lake.  Other habitats to the east and south 
of AFC 1 are shadscale (Atriplex confertifolia) or shadscale-creosote bush (Larrea
tridentata)-burro bush  (Ambrosia dumosa) communities.  Less dominant shrub species 
variously include allscale, Anderson boxthorn (Lycium andersonii), Cooper’s boxthorn 
(Lycium cooperi), rabbit-thorn (Lycium pallidum), goldenhead (Acamptopappus
sphaerocephalus), spiny hopsage (Grayia spinosa), winterfat (Krascheninnikovia lanata),
and galleta grass (Pleuraphis rigida).  Shrub cover ranges from approximately 17 to 20%.
Soils are soft coarse sands, with looser soils near the lake. 

It is possible that a tortoise might inhabit the small amount of habitat in Section 28 or the 
center-pivot corners that are adjacent to native habitat; there are no other inhabitable 
areas on AFC 1.  (This is not to say that a tortoise could not be observed walking across 
the shrubless areas, in transit to areas with coversites.  Tortoises might also be observed 
grazing the center pivot areas, especially on the edges, next to shrub habitat.  South and 
east of AFC 1, the habitat immediately adjacent to the site ranges from fair to medium 
quality.



A.E. Karl/Abengoa Harper Lake/May 2008  2

Figure 1.  Locations of AFCs assessed in May 2008.  Numbers in red are Sections. 

25             30                29               28 

36             31               32               33                34      
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AFC 2

AFC 2 overlaps a former farming operation(s) in Section 30 and the northeastern quarter 
of Section 29.  Section 30 has been irrigated, mostly by center-pivot irrigation, and has 
outbuildings and livestock pens, the latter probably for dairy or other cattle.   Allscale has 
invaded this area in moderately dense, but scattered patches.  Section 25, to the west, may 
also have been disturbed at one time based on the nearly monospecific stand of unusually 
dense (approximately 35-40% cover) allscale.  No evidence of irrigation was obvious, but 
the site may have been bladed or otherwise disturbed. The vegetation is certainly an 
extension of the adjacent allscale-burro bush community to the west, but is sufficiently 
distinct to suggest that it may have regrown following disturbance, at least in part of the 
section.  The native habitat abutting and growing on the remainder of AFC 2 is 
dominated by allscale, shadscale, creosote bush and/or burro bush; shrub cover ranges 
from approximately 17 to 20 %.  Soils are soft sands. 

In addition to the agricultural disturbances, the FPL Energy SEGS solar facility abuts the 
northern boundary of AFC 2. 

Desert tortoises may inhabit the entire site, probably in low to very low densities.  This 
suggestion is based on both the extent and quality of reinvasion of the native vegetation, 
as well as the quality of the adjacent native habitat, which ranges from fair to moderately 
good.  The fewest animals would be found in the most highly and recently disturbed sites 
(Section 30).  More animals would likely be found in the far west and south, where 
higher quality native habitat overlaps or abuts the site and/or the regrowth of allscale is 
old and well-established (Section 25).  However, even in the latter, there are likely to be 
relatively few tortoises compared to the adjacent native habitat.  

Desert Tortoise Issues Associated with the AFCs

Both AFCs are completely surrounded by and border the Fremont-Kramer and Superior-
Cronese Desert Wildlife Management Areas (DWMAs), although the AFCs are in a 31 
square mile block of lands that has been excluded from the DWMAs.  Desert tortoise 
critical habitat borders the northern boundary of the 31 square mile block, two miles 
north of the AFCs. 

Surveys to estimate tortoise abundance have recently and historically identified moderate 
to higher densities of tortoises in the area of the AFCs.  In fact, for West Mojave Plan 
(WMP)  surveys conducted in 2001 and 2002, relative amounts of tortoise sign within 15 
miles east of the AFCs were among the highest in the planning area.  Sign abundance 
also suggested fairly high tortoise densities south of the AFC’s, south of Highway 58.  
Historic surveys in the late 1970’s and early 1980’s had similar results.   

In summary, this region is an important area for tortoise recovery.  It’s large, has 
relatively high tortoise densities and is connected to other desert tortoise areas.  So, 
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project development in such an area will be carefully scrutinized by the resource 
agencies.   

That said, the aggregation of projects, plus the siting of projects on previously disturbed 
sites, is ecologically sound and is viewed positively by the California Energy 
Commission and U.S. Fish and Wildlife Service.  The Abengoa AFCs are well sited in 
heavily disturbed areas that have been disturbed for decades, and where there is an 
existing solar facility.  Because tortoises are likely to be present on AFC 2 and may be 
impacted by some activities associated with AFC 1, standard clearance and fencing 
mitigation would be required.  Habitat compensation could be required for both AFCs.  
The WMP has recommended a compensation ratio of 0.5:1 for all disturbed sites that 
occur outside DWMAs, including former agricultural sites; a ratio of  1:1 is 
recommended for undisturbed sites outside of DWMAs.  Because the California 
Department of Fish and Game (CDFG) adheres to a “fully mitigated” standard, which 
generally translates into compensation even for poor or non-habitats, they may use the 
WMP as support for compensation of at least 0.5:1 on AFC 1 and disturbed acreage on 
AFC 2.  The remainder of the habitat on AFC 2 would likely require a higher 
compensation ratio, probably higher than recommended by the WMP.  Because of the 
escalating loss of desert habitat to power projects, I would expect a compensation ratio of 
3:1.  If CDFG uses the WMP as support for a compensation ratio of 0.5:1 for disturbed 
sites, it would be contradictory to then eschew the WMP recommendation of 1:1 for other 
lands outside of DWMAs for a ratio that is higher than 3:1.  So, I wouldn’t expect a 
higher ratio. 

A translocation program would be required, with the attendant study and purchase of 
appropriate translocation lands.  While the latter are part of the compensation package, 
appropriate lands are becoming increasingly difficult and expensive to acquire. 

AFC 1 may be eligible for a low-effect HCP, although that may not be true for AFC 2 
because of the native habitat present. 
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E D A W  I N C     D E S I G N ,  P L A N N I N G  A N D  E N V I R O N M E N T S  W O R L D W I D E  

SUMMARY

Experience includes writing environmental 
compliance documents and conducting 
biological surveys in the southwestern United 
States, including desert tortoise and burrowing 
owl focused surveys. 
Western Riverside County Multiple Species 
Habitat Conservation Plan (MSHCP) 
experience. 
Small mammal trapping, handling, and 
identification. 
Biological Construction Monitor 

EDUCATION 

BS, Biology, Ecology Major, University of 
Calgary, 1994 

AFFILIATION 

American Society of Mammalogists 

CERTIFICATIONS 

FERC Environmental Compliance 
Desert Tortoise Handling Workshop 
Mohave Ground Squirrel Workshop 

SHELLY DAYMAN 

Biologist 

Shelly Dayman has over 7 years of experience conducting biological surveys; 
vegetation mapping; construction monitoring; and wildlife surveys for desert 
tortoise, western burrowing owl, and small mammals in southwestern United 
States.  Ms. Dayman is familiar with Biological Opinions, Streambed Alteration 
Agreements, Biological Resources Reports, Environmental Assessment/Initial 
Studies, the biological sections of Environmental Impact Reports and 
Statements as well as the western Riverside County Multiple Species Habitat 
Conservation Plan (MSHCP). 

Ms. Dayman has experience in the identification of flora and fauna in the 
Mohave, Sonoran, and Chihuahuan Deserts, with experience in sage scrub 
habitat, riparian areas, chaparral, playas and vernal pools, and woodlands and 
disturbed habitat in the southern United States.  She has conducted small 
mammal trapping in the Sonoran and Chihuahuan Deserts, with some trapping 
experience in sage scrub and chaparral habitat in Riverside County.  She has 
performed protocol level surveys for burrowing owl and Mohave Desert 
tortoise. 

PROJECT EXPERIENCE 

Sloan Canyon Biological Survey 2008, Henderson, NV 

Biologist 

CLIENT:  Bureau of Land Management 
Conducted a biological survey on BLM land within this area of the Mohave 
desert.  The survey used USFWS protocols for Mohave Desert tortoise and 
other federal, state, and BLM protected species. 

CONFIDENTIAL PROJECT 

Biologist 

CLIENT:  CONFIDENTIAL CLIENT
Conducted focused Mohave Desert tortoise and burrowing owl protocol 
focused surveys for a solar array project.  Responsible for project planning, 
survey coordination, and writing of technical documents. 

Guava Street Natural Environment Study, Murrieta, CA 

Biologist 

CLIENT:  City of Murrieta 
Conducted a focused burrowing owl survey for a project involving the removal 
and replacement of an existing bridge.  Assisted in the preparation of an NES 
with compliance with the western Riverside County Multiple Species Habitat 
Conservation Plan (MSHCP). 

Main Street Natural Environment Study, Temecula, CA 

Biologist 

CLIENT:  City of Murrieta 
Conducted a focused burrowing owl survey for a project involving the removal 
and replacement of an existing bridge.  Assisted in the preparation of an NES 
with compliance with the western Riverside County Multiple Species Habitat 
Conservation Plan (MSHCP). 

CONFIDENTIAL PROJECT 

Biologist 

CLIENT:  CONFIDENTIAL CLIENT
Conducted focused Mohave Desert tortoise and burrowing owl protocol 
focused surveys for a solar array project.  Responsible for project planning, 
survey coordination, and writing of technical documents. 
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E D A W  I N C     D E S I G N ,  P L A N N I N G  A N D  E N V I R O N M E N T S  W O R L D W I D E  

SHELLY DAYMAN 
County of Riverside, CA 

Ecologist 

CLIENT:  The County of Riverside 
Reviewed proposed projects to determine if they were consistent with the 
Western Riverside County Multiple Species Habitat Conservation Plan 
(MSHCP).  Attempted to establish an “active relocation” program for burrowing 
owls in Western Riverside County.  Reviewed environmental documents, 
including EIRs, biological surveys, and archaeological surveys.  Work was 
performed prior to joining EDAW. 

Kern River Pipeline Project, Barstow, CA 

Biologist 

CLIENT:  Kern River 
Conducted right-of-way and buffer surveys for special-status species (primarily 
the threatened desert tortoise).  Documented daily construction and biological 
activities.  Worked with the construction contractor, environmental inspectors, 
the lead biologist, and other biological monitors to identify and eliminate 
potential environmental issues.  Complied with the U.S. Fish and Wildlife 
Federal Biological Opinion, the California Department of Fish and Game 2081 
Permit, the Memorandum of Understanding and FERC requirements and 
guidelines.  Work was performed prior to joining EDAW. 

The University of Arizona, Research Studies, Tucson, AZ 

Biologist 

CLIENT:  The University of Arizona 
Evaluated biological communities including plant, invertebrate and small 
mammal communities.  Determined percent cover, biomass and plant species 
diversity.  Captured and processed small mammals, made species 
identifications, and recorded body measurements.  Identified pitfall trapped 
invertebrates to functional taxonomic groups.  Used radio-telemetry to 
determine the effects of roads on mortality in western box turtles.  Work was 
performed prior to joining EDAW. 
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E D A W  I N C     D E S I G N ,  P L A N N I N G  A N D  E N V I R O N M E N T S  W O R L D W I D E  

SUMMARY

Write environmental compliance documents, 
including environmental impact statements, 
environmental assessments, and categorical 
exclusions in accordance with NEPA 
guidelines and agency requirements (using 
various formats). 
USACE-certified wetland delineator; 5 years’ 
experience in threatened and endangered 
species surveys, biological surveys, wetland 
delineations, mitigation services, restoration 
services, and riparian surveys. 
Prepare Section 401, Section 404, and 
Sections 10 & 6 nationwide and individual 
permits for various clients. 
WET2 Methodology and Water Toxicology 
testing. 
Erosion Control Monitor 
Water Quality Monitor 
Biological Construction Monitor 
Computer skills, including extensive 
experience using Microsoft Access and Excel, 
FoxPro, dBase, GIS/GPS, and 
ArcView/ArcInfo. 

EDUCATION 

BA, Geography, Environmental Sciences 
concentration; minor Geology, University of 
Tennessee, Knoxville, TN, 1999.  Graduated 
with Honors; Gamma Theta Upsilon.  
Emphasis on physical geography, biodiversity, 
ecology, biogeography, and geographic 
information systems. 

CERTIFICATIONS 

U.S. Army Corps of Engineers Wetland 
Delineator Certification Training Program 
2003 & ARM Supplement 2007 
NEPA Documentation Certification Training 
Program, Shipley Group, 2002 
TxDOT Precertifications: 

Wetland Delineation 
USACE Permits - Nationwide Permits 
USACE Permits – Section 404 Permits 
Protected Species Determination (Habitat) 
Hazardous Materials Assessment 
Environmental Document Preparation 

Avian Focused Protocol Surveys 
Vernal Pool Fairy Shrimp 
Desert Tortoise 
Scientific Collection Permit 

AFFILIATIONS 

Member, American Association of 
Geographers 
Member, Society of Ecology 
Member, Society of Wetland Scientists 
San Diego Tracking Team 

KATIE HALL 

Biologist 

Katie Hall has more than 7 years of multidisciplinary experience serving as 
environmental scientist, ecologist, research assistant, and assistant manager 
on various projects related to environmental compliance, ecological 
assessment, and scheduling.  Her experience includes storm water 
management, accompanied with erosion, water quality, and biological 
monitoring.  She has conducted focused rare plant surveys, vegetation 
mapping, avian focused protocol surveys, and biological resource and habitat 
assessments.  Ms. Hall’s relevant experience includes biological analysis and 
performing GPS-surveying on various NEPA-compliant projects for the Texas 
Department of Transportation (TxDOT) and the Federal Highway 
Administration (FHWA).  Past experience includes projects for federal clients, 
such as the United States Army Corps of Engineers (USACE), U.S. 
Environmental Protection Agency (EPA), U.S. Army, and Department of 
Defense (DoD).  State and local government contacts and clients include 
TxDOT; Texas Parks and Wildlife (TPWD); Texas Council on Environmental 
Quality (TCEQ); Texas Water Development Board (TWDB); and various 
municipalities throughout southern, central, and northern Texas.  Additional 
experience on projects in Virginia and California with NEPA/CEQA compliance 
with local, state, and federal regulations.  

Ms. Hall has worked on projects for private landowners, government agencies, 
and industrial companies.  She has conducted surveys for state and federally 
listed plant and wildlife species.  She has experience in performing protocol-
level surveys for federally and state-listed threatened and endangered species 
including Quino checkerspot butterfly, least Bell’s vireo, and arroyo toad.  She 
holds a State scientific collecting permit and a Federal Endangered Species 
Act 10(a)(1)(A) independent permit to perform fairy shrimp surveys and Desert 
Tortoise certification.  Her responsibilities have included project and task 
management on large projects and on-call projects, general and focused plant 
and wildlife field surveys, database management, quality assurance and 
quality control for data collection procedures, wildlife tracking studies, GPS 
techniques, sensitive species mapping, and preparation of a variety of 
biological technical reports.  She is also experienced with noise impact 
analyses and storm water sampling procedures. 

PROJECT EXPERIENCE 

SR 76 Biological Assessment, San Diego, CA 

Biologist 

CLIENT:  Caltrans 
Conducting preconstruction wildlife movement study for SR 76 biological 
assessment using tracking station, tracking transect, and roadkill surveys.  
Responsible for data summary and assisting with the summary monitoring 
report.  

State Route 76 Realignment and Widening Project,  

San Diego County, CA 

Biologist 

CLIENT:  Caltrans 
Performed formal USACE wetland and jurisdictional delineation for a 16-mile 
segment of the San Luis Rey River.  Determined federal and state 
jurisdictional extents of a semi-arid riverine system, which contains rare and 
sensitive habitat for listed and special status plant and animal species.  
Assisted in obtaining agency concurrence on field methodology, and 
conducted and supervised delineation field teams during the formal USACE 
wetland delineation.  Assisted in preparation of wetland delineation report 
sections and alternatives analysis.   
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Pine Tree Wind Development Project, Kern County, CA 

Wildlife Biologist 

CLIENT:  LADWP and IEC 
Assisted in conducting focused surveys for the Mojave desert tortoise, 
following a modified protocol, approved by the local BLM office.  Also assisted 
in reviewing sections of the environmental documentation for the project. 

CONFIDENTIAL PROJECT 

Wildlife Biologist 

CLIENT: CONFIDENTIAL CLIENT
Assisted in conducting focused surveys for the western burrowing owl.  Project 
area consisted of over 300 acres.  Also assisted in reviewing sections of the 
environmental documentation for the project. 

CONFIDENTIAL PROJECT 

Wildlife Biologist 

CLIENT: CONFIDENTIAL CLIENT
Led the 2007-2008 desert tortoise and western burrowing owl field effort 
during a focused absence/presence survey of species that had the potential to 
occur within the impact area of a planned solar energy project located in the 
western Mojave desert.  More than 2,000 acres of land was surveyed for the 
target species, in addition to a 1-mile buffer zone.  Vegetation mapping and an 
inventory of any special status wildlife was also conducted.  Responsible for 
planning and implementing all stages of the survey effort.  Also responsible for 
data management and preparation of the desert tortoise survey report. 

CONFIDENTIAL PROJECT 

Wildlife Biologist 

CLIENT: CONFIDENTIAL CLIENT
Led the 2007-2008 desert tortoise and western burrowing owl field effort 
during a focused absence/presence survey of species that had the potential to 
occur within the impact area of a planned solar energy project located in the 
western Mojave desert.  More than 4,000 plus acres of land was surveyed for 
the target species, in addition to a 1-mile buffer zone.  Vegetation mapping 
and an inventory of any special status wildlife was also conducted.  
Responsible for planning and implementing all stages of the survey effort.  
Also responsible for data management and preparation of the desert tortoise 
survey report. 

Basewide Vernal Pool Floral and Faunal Surveys,  

MCB Camp Pendleton, CA 

Biologist 

CLIENT:  MCB Camp Pendleton 
Assisting in the field collection of vernal pool branchiopod species in various 
training areas on base.  Assisting in laboratory identification of Branchinecta 
lindahli, Branchinecta sandiegonensis, and Streptocephalus woottoni.  Also 
helping to update and maintain data collected during these surveys in the 
database. 

San Diego Gas and Electric, 2007 Firestorm Emergency Monitoring 

Services, San Diego County, CA 

Biologist/Restoration Ecologist 

CLIENT:  San Diego Gas and Electric, Land Planning and Natural Resources  
Assisted SDG&E with emergency response efforts following the fires that 
occurred in San Diego County during fall 2007 (Firestorm 2007).  Performed 
assessments of natural habitats surrounding power poles burned during 
Firestorm 2007 before and after repair work was performed by SDG&E staff.  
Prepared summary reports documenting essential information regarding the 
status of each work site visited.  Also assisted SDG&E staff with determining 
which best management practices (BMPs) could be used within the SDG&E 
service territory within San Diego County to remediate ground disturbances 
caused by emergency repair work following Firestorm 2007.  In addition to 
suggesting BMPs, performed assessments of stream crossings impacted by 
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SDG&E emergency response teams during Firestorm 2007 and prepared 
associated summary reports that would be utilized by SDG&E during 
preparation of documents necessary for after-the-fact emergency reporting to 
the regulatory agencies, including the Army Corps of Engineers (Emergency 
Permit Regional General Permit 63) and California Department of Fish and 
Game and U.S. Fish and Wildlife Service (SDG&E’s Subregional Natural 
Communities Conservation Plan).  

State Route 52 San Diego Ambrosia Transplantation Project,  

San Diego County, CA 

Project Biologist 

CLIENT:  California Department of Transportation, District 11 
The terminus of State Route 52 will be extended eastward from its current 
location in Santee, California.  A small population of San Diego ambrosia 
(Ambrosia pumila; federally listed as endangered) growing in the project 
footprint required transplantation to a nearby mitigation site.  As the project 
restoration ecologist and field manager, Ms. Hall was responsible for planning, 
implementing, monitoring, and reporting on the project.   

Focused Survey and Inventory of Pendleton Button-Celery,  

San Diego County, CA 

Project Biologist 

CLIENT:  Marine Corps Base Camp Pendleton, Environmental Security, Land 
Management Branch 
Ms. Hall was one of the main biologists that performed focused rare plant 
surveys for Pendleton button-celery (Eryngium pendletonense) on MCB Camp 
Pendleton.  A total of 850 acres was surveyed for this rare plant to document 
new populations and obtain complete mapping and associated data for 
existing and new occurrences.  Submeter GIS equipment and cutting-edge 
database technology were utilized during the survey process. 

SR-76 Biological Assessment, San Diego, CA 

Biologist 

CLIENT:  Caltrans 
Conducting preconstruction wildlife movement study for SR 76 using tracking 
stations, tracking transects, and roadkill surveys.  Also assisting in data 
collection and entry into the database. 

San Diego Gas and Electric Natural Communities Conservation Plan 

On-Call Services, San Diego County, CA 

Biologist 

CLIENT:  San Diego Gas and Electric 
Provided on-call support to SDG&E Land Planning and Natural Resources for 
planned and emergency operations and maintenance activities associated 
with their electricity transmission and distribution lines within San Diego and 
Orange counties.  Evaluated potential biological impacts from operations and 
maintenance activities being conducted under SDG&E's Subregional Natural 
Communities Conservation Plan.   

Mesquite Raven Monitoring, Glamis, CA 

Wildlife Biologist 

CLIENT:  Los Angeles Department of Public Works  
Conducted focused raven surveys for the biological monitoring program. 

Sorrento Creek Channel Maintenance Project, San Diego, CA 

Project Scientist 

CLIENT:  City of San Diego 
Conducted field measurements and recorded activities related to the flood-
control maintenance in Sorrento Creek, Los Peñasquitos Creek, and Carroll 
Canyon Creek.  The project involves dredging and vegetation removal to 
maintain flood capacity, which is conducted in strict compliance with Sections 
401 and 404 of the Clean Water Act and Section 1600 of the California Fish 
and Game Code.  Responsibilities include project redesign support, a focused 
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water quality analysis, hydrographic surveying, hydrological analysis, 
environmental and biological monitoring, and compliance reporting.  

Mesquite Habitat Monitoring Plan, Glamis, CA 

Wildlife Biologist 

CLIENT:  LADPW 
Assisted in creation and finalization of revised habitat monitoring plan to 
incorporate sampling of small mammals, birds, and vegetation as indicators for 
and in concert with desert tortoise monitoring. 

CONFIDENTIAL PROJECT 

Wildlife Biologist 

CLIENT: CONFIDENTIAL CLIENT
Conducted protocol focused desert tortoise and burrowing owl surveys and 
general wildlife surveys.   

Pine Tree Wind Development Project, Kern County, CA  

Project Biologist/Environmental Monitor 

CLIENT:  Los Angeles Department of Water and Power (LADWP) 
Assisted in creating and presenting an educational program for the Pine Tree 
Wind Development Project focusing on species awareness and protecting the 
federal and state listed Mojave desert tortoise.  The education program was 
presented to the District’s employees as mandated by the USFWS prior to 
working in areas potentially occupied by the tortoise.  Assisted with 
presence/absence surveys for the federally threatened Mojave desert tortoise.  
Responsible for project planning, coordination of construction and biological 
monitoring, mitigation compliance, and implementing the biological monitoring 
during project construction.  

SR 76 Biological Assessment, San Diego, CA 

Biologist 

CLIENT:  Caltrans 
Performed rare plant surveys, southwestern arroyo toad surveys, least Bell’s 
vireo surveys, and wetland delineation as part of the overall biological 
assessment.  

Old Creek Road Crossing Replacement, Ventura County, CA 

Project Biologist 

CLIENT:  Caltrans  
Responsible for the completion of habitat assessment and applicable 
biological surveys for a Caltrans NES, tree survey, biological monitoring 
involving directional drilling for Old Creek and EIR biological assessment. 

On-Call Storm Water and Environmental Services Support, 

Escondido, CA 

Environmental Analyst/Biologist 

CLIENT:  City of Escondido 
Directed the field sampling team in determining discharge rates, conducting 
field measurements, collecting water quality samples, and recording 
environmental observations in compliance with the City of Escondido’s 
Jurisdictional Urban Runoff Management Plan (JURMP).  This extensive 
environmental measurement program involves characterizing dry-weather 
water quality flows and conditions at 156 locations throughout the city.  
Monitoring locations span the San Luis Rey, Carlsbad, and San Dieguito 
watersheds.  Assisted in analyzing chemical data, assessed permit 
compliance, and determined follow-up investigation or corrective action needs.  
This program evaluates runoff contributions from industrial, municipal, 
commercial, and residential land uses.  Also assisted in developing training 
materials and implementing in-house and City training programs for storm 
water field inspections.  For other specific sites in the city requiring focused 
attention, conducted storm water inspections of municipal and industrial sites, 
including BMP recommendations, public outreach, and storm water ordinance 
violation citations. 
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State Route 125 South Environmental Compliance,  

San Diego County, CA 

Environmental Analyst/Biologist 

CLIENT:  California Transportation Ventures 
Providing environmental compliance services for the construction of State 
Route 125 South, an 11.2-mile freeway/toll road in southern San Diego 
County.  Responsible for assisting in maintaining and inspecting BMPs for 
compliance with construction erosion control and stormwater requirements.  
Inspected environmental compliance with biological resources, noise, and 
water quality mitigation measures.  Reviewed and commented on design plans 
and permits, as well as conducted post-construction inspections for water 
quality assurance to stormwater drainages. 

City of Palms Springs Smoketree Commons EIR, Palm Springs, CA 

Project Biologist  

CLIENT:  City of Palm Springs 
Provided research, writing, and editing of the biological resources section of 
the EIR for a commercial/retail project on a 19-acre undeveloped site.  Issues 
included removal of native vegetation and potential species habitat, 
compensatory mitigation, scenic vistas, traffic, and noise.  

Otay Water District Recycled Water Pipeline, San Diego County, CA 

Project Biologist  

CLIENT:  Otay Water District 
Project involves hydrologic unit being placed underneath Otay River and 
tributary installation over a 4-mile stretch, U.S. Fish and Wildlife Service and 
Department of Fish and Game consultation, wetland delineation, biological 
species survey, compensatory mitigation and Section 401 California RWQCB 
certification within southwestern San Diego County. 

Rancho Cordova, Sacramento County, CA and San Diego County, CA 

Project Biologist  

CLIENT:  City of Rancho Cordova  
Monitored habitat restoration, habitat mapping, and fairy shrimp and vernal 
pool data collection for several projects within Sacramento County and 
northern San Diego County, California. 

Relief Route, City of Haskell, TX 

Project Ecologist 

CLIENT:  TxDot 
USACE permit application for the US 277 4.5-mile Relief Route for the City of 
Haskell, Texas, for the Texas Department of Transportation (TxDOT) Abilene 
District.  The study focus was placed on the proposed route’s expected 
improvement of safety and increased mobility, USACE permit application for 
0.41 acre of adjacent wetlands and headwaters, creation of 0.37 acre of 
wetland mitigation, GPS construction, threatened and endangered species 
considerations, extensive site reconnaissance, and detailed survey.  Work was 
performed prior to joining EDAW. 

Relief Bypass, Howard County, TX 

Project Ecologist 

CLIENT:  TxDot Abilene District  
USACE permit application to construct a 12-mile truck relief bypass facility 
around the City of Big Spring, Howard County, Texas, for the Abilene District 
of the Texas Department of Transportation (TxDOT).  The study focus was 
placed on the proposed route’s expected improvement of safety and increased 
mobility, USACE permit application for 6.22 acres of jurisdictional waters of the 
U.S., consisting of 2.4 acres of jurisdictional waters and 3.82 acres of 
jurisdictional wetlands, mitigation, GPS construction, and threatened and 
endangered species considerations, extensive site reconnaissance, and 
detailed survey.  Work was performed prior to joining EDAW. 
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Paul D. Rushing Park, Harris County, TX 

Project Ecologist 

CLIENT:  Harris County Precinct 3 
Project focused on the Paul D. Rushing Park public recreational complex, a 
storm water quality management and detention system, and mitigation that 
involved a series of created lakes and enhanced wetlands for Harris County 
Precinct 3.  The project involved an after-the-fact USACE permit application for 
wetland impacts.  Extensive site reconnaissance and detailed survey was 
conducted.  Work was performed prior to joining EDAW. 

WET2 Methodology Report, Woodlands, TX 

Project Ecologist  

CLIENT:  Elektra Enterprises, Inc. 
Wetlands Determination for Land Bank Credit for Elektra Enterprises, Inc. in 
the Woodlands, TX.  Responsible for project management of the consulting 
effort to perform a WET2 methodology necessary to calculate the credit value 
of 5.03 acres of wetlands on a 90-acre tract held by the client for the land 
development.  Project also required a social significance and effectiveness 
wetlands evaluation and a detailed site survey by the subcontractors.  Work 
was performed prior to joining EDAW. 

Wetland Delineation Determination, Houston, TX 

Project Ecologist  

CLIENT:  Canyon Lakes Development  
Feasibility study for Canyon Lakes Development at Stonegate in Houston, TX.  
Responsible for the project management of the feasibility study for the land 
development of a 435-acre site.  The study focus was centered on wetlands 
determination, GPS construction, and threatened and endangered species 
considerations affecting proposed site development plan.  Project required 
extensive site reconnaissance and detailed survey, which the management of 
several subcontractors designated by the client.  Work was performed prior to 
joining EDAW. 

Gosling Road Widening and Realignment, Houston, TX 

Project Biologist 

CLIENT:  Harris County, TX 
Environmental assessment for Gosling Road widening and realignment for the 
Harris County infrastructure, Houston, TX.  Responsible for project 
coordination necessary to complete and submit the final report to the client 
and cognizant regulatory agencies so that the design and construction process 
could proceed on from this key milestone.  Work was performed prior to joining 
EDAW. 

Categorical Exclusion, Denton County, TX 

Project Ecologist  

CLIENT:  City of Highland Village  
Categorical Exclusion, Highland Village Hike and Bike Inland Trail, City of 
Highland Village, TX – Performed QA/QC, technical edit, and incorporated 
final comments for this CE report on a proposed new facility hike and bike trail 
through a residential community in Denton County.  Work was performed prior 
to joining EDAW. 

Wetlands Delineation Determination, Galveston County, TX 

Project Biologist  

CLIENT:  KW Interests, Inc. 
Responsible for project coordination of a field and research consulting effort to 
determine wetlands on a 70-acre site under land development by the client.  
Project involved analysis of aerial photography; site reconnaissance and 
survey; threatened and endangered species survey; historical and 
archaeological survey; verification of jurisdictional wetlands on the site; local, 
state and federal data form preparation; and final report submittal to the client 
and cognizant regulatory agencies.  Work was performed prior to joining 
EDAW. 
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Brown & Root Services (Special Projects Position in support of 

U.S. Army), Bosnia - Herzegovina 

Associate Cost Specialist 

CLIENT:  United States Army  
Assigned to the Project Controls Department in Bosnia i Herzegovina in 
support of the Balkans Peace Mission.  Duties included database 
management to ensure accuracy of information reported to the client; 
communication and scheduling support and assistance to various project 
managers for work breakdown structure (WBS) schedules; and providing 
assistance in the development of utility programs, and processing/classifying 
IHP requests.  Responsible for the management of five logistical WBSs and 
ensuring that the functional areas remained within budgets, which required 
maintaining frequent and regular (often 24-hour on-call) contacts with the 
functional area manager.  Duties also included preparing financial reports for 
various aspects of the project as required and assigning cost codes to 
documents received from the Payroll and Accounting Department on a day-to-
day basis.  Responsibilities also included supervision and organization, cost 
engineering, subcontract supervision, financial management, and cost control.  
Work was performed prior to joining EDAW. 

U.S. Environmental Protection Agency, Office of Air and Radiation 

(OPAR), Washington, DC 

Grantee 

CLIENT:  EPA Agency  
Worked on the International Transport of Air Pollutants (ITAP) Proposal Draft 
based on pollutants, concentrations and exposures in the United States due to 
the combined effects of local, regional, and international sources of emissions.  
Work was performed prior to joining EDAW. 

Oak Ridge National Laboratory, Oak Ridge, TN 

Research Assistant 

CLIENT:  Oak Ridge National Laboratory  
Responsible for training and supervising student field teams to perform sample 
collection, testing and analyses on soil and leaf litter samples for radionuclides.  
Managed report preparation and mapping using remote sensor data.  
Developed collection and lab schedules for student teams.  Prepared site-
specific topographical maps displaying trend analysis data.  Prepared lab 
protocols for analyses to be conducted.  Developed remote sensor location 
plan for radiometry and mapping.  Work was performed prior to joining EDAW. 

University of Tennessee, Knoxville, TN 

Research Assistant/Field Technician/Cartographer 

CLIENT:  University of Tennessee 
Appointed by chair of department of geography to a 3 month research 
assignment in Puerto Rico.  Duties included installation and operation of field 
instruments/remote sensors, and collecting and analyzing soil leaf litter 
chemistry in the rainforest of the La Sabana National Forest.  Responsible for 
documentation, preparation of reports and maps, and writing draft sections in 
support of the principal researcher.  Work was performed prior to joining 
EDAW. 
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Wildlife Biologist 

=
=
=
EDUCATION 

B.S., Wildlife, Fish and Conservation 
Biology (Specialization: Behavioral 
Ecology), University of California, Davis, 
2003
A.S./A.A., Biology, Wildlife and Fisheries, 
Environmental Studies, and Liberal Arts, 
Feather River College, 2000 & 2001 

HONORS + AWARDS 

Authorized Desert Tortoise Handler and 
Monitor, US Fish and Wildlife Service 
(11/2005) 
US DOD Secret Clearance, Department of 
Defense (8/2005) 
Survey Techniques Workshop Certificate, 
The Desert Tortoise Council (11/2004) 
Certified Associate Wildlife Biologist 
(pending), The Wildlife Society (Expected 
05/2006) 
GeoMedia Pro 5.2 GIS Program Training 
(3/2005) 
Wildlife Technician Certificate, North 
American Wildlife Technology Association 
(5/2001) 

= =
=
=
jëK=`ìêêóäçï=Ü~ë=ÅçåÇìÅíÉÇ=ëÉîÉê~ä=ÇÉëÉêí=íçêíçáëÉ=ëìêîÉóë=áåÅäìÇáåÖ=íÜÉ=
Ü~åÇäáåÖI=íê~åëäçÅ~íáçåI=~åÇ=Åçåëìäí~íáçåK==pÜÉ=Ü~ë=ÉñíÉåëáîÉ=ÉñéÉêáÉåÅÉ=áå=íÜÉ=
jçà~îÉ=aÉëÉêí=~åÇ=Ü~ë=ÅçåÇìÅíÉÇ=éáéÉäáåÉ=ÇÉëÉêí=íçêíçáëÉ=ãçåáíçêáåÖK==pÜÉ=Ü~ë=
~äëç=ÅçåÇìÅíÉÇ=`~äáÑçêåá~=ÖêçìåÇ=ëèìáêêÉä=íê~ééáåÖK=
=
fÇÉåíáÑáÅ~íáçå=çÑ=jçà~îÉ=aÉëÉêí=Ñäçê~=~åÇ=Ñ~ìå~I=Ü~Äáí~í=ÇáëíìêÄ~åÅÉ=ÇÉäáåÉ~íáçåI=
aÉëÉêí=qçêíçáëÉ=ëìêîÉóëI=aÉëÉêí=qçêíçáëÉ=ÅçåëíêìÅíáçå=ãçåáíçêáåÖI=aÉëÉêí=
qçêíçáëÉ=Ü~åÇäáåÖI=ÅçãéêÉÜÉåëáîÉ=ìëÉ=çÑ=dmp=ìåáí=~åÇ=ã~ééáåÖI=áÇÉåíáÑáÅ~íáçå=
~åÇ=Å~êÉ=çÑ=íêçéáÅ~ä=ÄìííÉêÑäó=ëéÉÅáÉë=~åÇ=íÜÉáê=éìé~ÉI=ëÉáåáåÖ=Ñçê=íáÖÉê=
ë~ä~ã~åÇÉê=ä~êî~ÉI=íÜêçï=åÉííáåÖ=Ñçê=ã~êáåÉ=~åÇ=ÑêÉëÜï~íÉê=ÑáëÜ=ëéÉÅáãÉåëI=
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ã~å~ÖÉãÉåí=çÑ=`~äáÑçêåá~Ûë=å~íáîÉ=p~äãçåáÇëI=äáåÉ=~åÇ=éáí=íê~ééáåÖ=çÑ=ëã~ää=
ã~ãã~äëI=ã~êâáåÖ=~åÇ=êÉÅ~éíìêáåÖ=çÑ=`~äáÑçêåá~=ÖêçìåÇ=ëèìáêêÉäë=~åÇ=Åç~ëí~ä=
ÄáêÇ=ëéÉÅáÉëI=`~éíìêáåÖ=~åÇ=ëé~ïåáåÖ=çÑ=áåÇáÖÉåçìë=p~äãçåáÇëI=ÉäÉÅíêçëÜçÅâáåÖ=
Ñçê=ëéÉÅáÉë=ÅçìåíK==

PROJECT EXPERIENCE 

�
Debris Basin Monitoring/Nesting Bird Surveys, Los Angeles County, CA 

Assistant Project Manager 

CLIENT: Los Angeles Department of Public Works 

i^amt=Ü~ë=Åçåíê~ÅíÉÇ=ïáíÜ=ba^t=íç=éêçîáÇÉÇ=ÄáçäçÖáÅ~ä=ëÉêîáÅÉë=Ñçê=NNM=
ÇÉÄêáë=Ä~ëáåë=áå=içë=^åÖÉäÉë=`çìåíó=ÇìêáåÖ=óÉ~êäó=ã~áåíÉå~åÅÉ=~åÇ=ãçïáåÖ=
~ÅíáîáíáÉëK==qÜáë=éêçàÉÅí=áåÅäìÇÉë=ãçåáíçêáåÖ=~åÇ=ëìêîÉó=ïçêâ=íÜ~í=áë=~=ÅçåÇáíáçå=
çÑ=oÉÖáçå~ä=dÉåÉê~ä=mÉêãáí=@QR=j~áåíÉå~åÅÉ=çÑ=pÉÇáãÉåí=båíê~éãÉåí=_~ëáåëI=~ë=
áëëìÉÇ=Äó=íÜÉ=rp^`b=íç=i^amt=Ñçê=íÜÉáê=çåÖçáåÖ=ÑäççÇ=Åçåíêçä=~ÅíáîáíáÉëK==jëK=
`ìêêóäçï=áë=áãéäÉãÉåíáåÖ=íÜÉ=íÉ~ã=ÉÑÑçêíë=Ñçê=åÉëíáåÖ=ÄáêÇ=ëìêîÉóëI=
ã~áåíÉå~åÅÉ=ãçåáíçêáåÖI=îÉÖÉí~íáçå=ã~ééáåÖI=~åÇ=çîÉê~ää=Åçãéäá~åÅÉ.

Devil’s Gate Dam Bird Surveys, Pasadena, CA 

Assistant Project Manager 

CLIENT: Los Angeles Department of Public Works 

aÉîáäÛë=d~íÉ=a~ã=áë=~=ÅçåÅêÉíÉ=Öê~îáíó=Ç~ã=íÜ~í=éêçîáÇÉë=ÑäççÇ=Åçåíêçä=~äçåÖ=
íÜÉ=^êêçóç=pÉÅç=áå=íÜÉ=`áíó=çÑ=m~ë~ÇÉå~K=qÜÉ=a~ã=ãìëí=ÄÉ=ÅäÉ~êÉÇ=çÑ=ëÉÇáãÉåí=
íç=éêçîáÇÉ=éêçéÉê=ÑìåÅíáçåáåÖ=çÑ=íÜÉ=ÑäççÇ=Åçåíêçä=ëóëíÉã=~ååì~ääóK==eçïÉîÉêI=
ïáääçïJêáé~êá~å=Ü~Äáí~í=áë=ÇáêÉÅíäó=~Çà~ÅÉåí=íç=íÜÉ=ã~áåíÉå~åÅÉ=~êÉ~=~åÇ=ãìëí=ÄÉ=
ëìêîÉóÉÇ=Ñçê=ëÉåëáíáîÉ=ëéÉÅáÉë=éêáçê=íç=ÅäÉ~êáåÖK=jëK=`ìêêóäçï=~ëëáëíÉÇ=ïáíÜ=íÜÉ=
ÑÉÇÉê~ääó=~åÇ=pí~íÉ=äáëíÉÇ=“ÉåÇ~åÖÉêÉÇÒ=äÉ~ëí=_ÉääÛë=îáêÉç=~åÇ=ëçìíÜïÉëíÉêå=
ïáääçï=ÑäóÅ~íÅÜÉê=ëìêîÉóë=áå=íÜÉ=~êÉ~K=jëK=`ìêêóäçï=ïçêâÉÇ=ÇáêÉÅíäó=ïáíÜ=íÜÉ=
ÅäáÉåí=~åÇ=ÅççêÇáå~íÉÇ=ïáíÜ=ëìÄÅçåëìäí~åíë=íç=ÉåëìêÉ=~ää=éêçàÉÅí=åÉÉÇë=ïÉêÉ=ãÉíK=
^ÑíÉê=ÅçãéäÉíáçåI=jëK=`ìêêóäçï=ëìÄãáííÉÇ=~=ÄáçäçÖáÅ~ä=êÉéçêí=ëìãã~êáòáåÖ=íÜÉ=
çìíÅçãÉ=çÑ=íÜÉ=ëìêîÉóëK=

Coal Canyon Habitat Corridor Restoration, Orange County, CA 

jëK=`ìêêóiçï=Ü~ë=~ëëáëíÉÇ=ïáíÜ=íÜÉ=áåëí~ää~íáçå=çÑ=íÜáë=éêçàÉÅíK==qÜÉ=éêçàÉÅí=
áåÅäìÇÉë=íÜÉ=êÉëíçê~íáçå=çÑ=oáîÉêëáÇÉ~å=^ääìîá~ä=c~å=p~ÖÉ=pÅêìÄ=~åÇ=oáîÉêëáÇÉ~å=
ë~ÖÉ=ëÅêìÄ=çå=~=NPJ~ÅêÉ=é~êÅÉä=Ñçê=íÜÉ=pí~íÉ=çÑ=`~äáÑçêåá~=aÉé~êíãÉåí=çÑ=m~êâë=
~åÇ=oÉÅêÉ~íáçå=áå=íÜÉ=`Üáåç=eáääë=pí~íÉ=m~êâK==qÜÉ=ëáíÉ=ïáää=ëÉêîÉ=~ë=~=ã~àçê=
Ü~Äáí~í=ÅçêêáÇçê=ÄÉíïÉÉå=`Üáåç=eáääë=pí~íÉ=m~êâ=~åÇ=íÜÉ=p~åí~=^å~=jçìåí~áåëK==
qÜÉ=éêçàÉÅí=áåîçäîÉë=íÜÉ=êÉëíçê~íáçå=çÑ=~=ÇÉÉéäó=áåÅáëÉÇ=ëíêÉ~ã=ÅÜ~ååÉä=íç=~=ãçêÉ=
å~íìê~ä=Äê~áÇÉÇ=ÅÜ~ååÉä=íÜ~í=áë=~=íêáÄìí~êó=íç=íÜÉ=p~åí~=^å~=oáîÉêK==få=~ÇÇáíáçå=íç=
íÜÉ=ëíêÉ~ã=ÅÜ~ååÉäI=~ééêçñáã~íÉäó=NO=~ÅêÉë=çÑ=ìéä~åÇ=Ü~Äáí~í=íÜ~í=áë=ÅìêêÉåíäó=
Ççãáå~íÉÇ=Äó=áåî~ëáîÉ=ïÉÉÇë=ïáää=ÄÉ=êÉëíçêÉÇ=íç=oáîÉêëáÇÉ~å=p~ÖÉ=pÅêìÄ=
Ü~Äáí~íK==qÜÉ=éêçàÉÅí=ïáää=ÄÉ=ã~áåí~áåÉÇ=~åÇ=ãçåáíçêÉÇ=Ñçê=íÜêÉÉ=óÉ~êë=ÑçääçïáåÖ=
áåëí~ää~íáçåK=



R E S U M E  2

E D A W  I N C D E S I G N ,  P L A N N I N G  A N D  E N V I R O N M E N T S  W O R L D W I D E  

ANDREA CURRYLOW 

Desert Habitat Mapping Project, Imperial Irrigation District, Imperial, CA 

qÜáë=ä~êÖÉJëÅ~äÉ=STIOMMJ~ÅêÉ=ã~ééáåÖ=ÉÑÑçêí=çÑ=íÜÉ=å~íìê~ä=Ü~Äáí~íë=~Çà~ÅÉåí=íç=íÜÉ=
ffa=Å~å~äë=áë=é~êí=çÑ=íÜÉ=e`m=êÉèìáêÉãÉåíë=Ñçê=ffaÛë=t~íÉê=qê~åëÑÉê=mêçàÉÅíK==
oÉëéçåëáÄäÉ=Ñçê=íÜÉ=îÉÖÉí~íáçå=îÉêáÑáÅ~íáçå=~åÇ=êÉÅçêÇáåÖ=çÑ=é~êíáÅìä~ê=éçäóÖçåë=
çÑ=íÜÉ=ã~ééáåÖ=ÉÑÑçêíK===
=
tÉíä~åÇ=båÜ~åÅÉãÉåí=mêçàÉÅíI=fãéÉêá~ä=fêêáÖ~íáçå=aáëíêáÅíI=fãéÉêá~äI=`^K=
^ëëáëíÉÇ=ïáíÜ=ïÉÉÇ=~Ä~íÉãÉåí=çÑ=íÜÉ=OIMMMJ~ÅêÉ=ïÉíä~åÇ=ÅçãéäÉñK==mêçîáÇÉÇ=
ÇáêÉÅíáçå=íç=ÉåëìêÉ=íÜÉ=êÉãçî~ä=~åÇ=Åçåíêçä=çÑ=áåî~ëáîÉ=éä~åí=ëéÉÅáÉëK=

Calimesa Tentative Tract No 26811, Calimesa, CA 

oÉëéçåëáÄäÉ=íç=ÉåëìêÉ=íÜÉ=áãéäÉãÉåí~íáçå=çÑ=~=ïáäÇäáÑÉ=ÅçêêáÇçê=ïáíÜáå=~=
ÇÉîÉäçéáåÖ=ÜçìëáåÖ=íê~ÅíK==qÜÉ=éêçàÉÅí=áë=NQOKV=~ÅêÉë=äçÅ~íÉÇ=ïáíÜáå=íÜÉ=`áíó=çÑ=
`~äáãÉë~I=É~ëí=çÑ=fåíÉêëí~íÉJNMI=åÉ~ê=íÜÉ=p~å=_Éêå~êÇáåç=~åÇ=oáîÉêëáÇÉ=`çìåíó=
ÄçêÇÉêëK==qÜÉ=éêçàÉÅí=ïçìäÇ=ÇÉîÉäçé=NNVKT=~ÅêÉë=áåíç=OTM=ëáåÖäÉJÑ~ãáäó=
ÇïÉääáåÖëI=~åÇ=áåÅäìÇÉ=~=é~ëëáîÉ=é~êâI=ï~íÉê=èì~äáíó=Ä~ëáåI=êÉäçÅ~íáçå=çÑ=~å=
ÉñáëíáåÖ=ÅÉääìä~ê=íçïÉêI=~åÇ=ÅçåëíêìÅíáçå=çÑ=~=ï~íÉê=êÉëÉêîçáêK==qÜÉ=~ÇÇáíáçå~ä=
OPKO=~ÅêÉë=áë=ÇÉëáÖå~íÉÇ=~ë=çéÉå=ëé~ÅÉ=~åÇ=ïçìäÇ=ÄÉ=ÉåÜ~åÅÉÇ=íç=ÉåÅçìê~ÖÉ=
ïáäÇäáÑÉ=ìë~ÖÉK==qÜÉ=ÅçêêáÇçê=éêçîáÇÉë=Åçåíáåìçìë=ÅçååÉÅíáîáíó=Äó=ÑçääçïáåÖ=íÜÉ=
å~íìê~ä=íçéçÖê~éÜó=çÑ=íÜÉ=~êÉ~=íÜìë=~ääçïáåÖ=ïáäÇäáÑÉ=ãçîÉãÉåí=íÜêçìÖÜ=íÜÉ=
éêçàÉÅí=ëáíÉ=~åÇ=çåíç=~Çà~ÅÉåí=çéÉå=ëé~ÅÉ=~êÉ~ëK=
�
Robert b Diemer Water Treatment Plant, Yorba Linda, CA 

oÉëéçåëáÄäÉ=Ñçê=ÉåîáêçåãÉåí~ä=ÅçåëíêìÅíáçå=ãçåáíçêáåÖ=~åÇ=ÅçããìåáÅ~íáçå=
êÉéçêíáåÖ=Ñçê=íÜÉ=oçÄÉêí=_=aáÉãÉê=t~íÉê=qêÉ~íãÉåí=mä~åí=éêçàÉÅíëW==vçêÄ~=iáåÇ~=
cÉÉÇÉê=_óé~ëë=mêçàÉÅíX=båíê~åÅÉ=oÉäçÅ~íáçåI=sÉÜáÅäÉ=j~áåíÉå~åÅÉI=~åÇ=pçäáÇë=
e~åÇäáåÖ=c~ÅáäáíáÉë=mêçàÉÅíX=lñáÇ~íáçå=oÉíêçÑáí=mêçÖê~ãI=`ÜÉãáÅ~ä=póëíÉã=
réÖê~ÇÉë=mêçàÉÅíX=~åÇ=mä~åí=j~áåíÉå~åÅÉ=c~ÅáäáíáÉë=mêçàÉÅíK===
tÜáííáÉê=k~êêçïëI=bä=jçåíÉI=`^K==
^ëëáëíÉÇ=ïáíÜ=ëáíÉ=éÉêÑçêã~åÅÉ=Éî~äì~íáçåK==^äëç=~ëëáëíÉÇ=ïáíÜ=íÜÉ=êÉãçî~ä=çÑ=
ïÉÉÇó=ëéÉÅáÉë=~åÇ=íÜÉ=áåëí~ää~íáçå=çÑ=êÉéä~ÅÉãÉåí=éä~åíë=ïáíÜáå=íÜÉ=ãáíáÖ~íáçå=
~êÉ~K==qÜÉ=Ü~Äáí~í=ãáíáÖ~íáçå=éêçÖê~ã=éêçéçëÉÇ=Ñçê=íÜÉ=ëáíÉ=áåÅäìÇÉë=ïÉÉÇ=~åÇ=
áåî~ëáîÉ=éä~åí=êÉãçî~äI=ç~âLï~äåìí=ïççÇä~åÇ=Ü~Äáí~í=ÅêÉ~íáçå=~åÇ=
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FAUNAWEST WILDLIFE CONSULTANTS

FULL-TIME STAFF AND EXPERIENCE SUMMARIES

Pamela R. Knowles
 President, Wildlife Ecologist 

M.S. Wildlife Biology, 1981. University of Montana. 

Thesis Title: Habitat Selection, Home Range Size and Movements of Bobcats in North-Central
Montana.

B.S. Fish and Wildlife Management, 1977. Montana State University. 

Craig J. Knowles
 Vice President, Senior Wildlife Ecologist 

Ph.D. Zoology, 1982. University of Montana. 

Dissertation Title: Habitat Affinity, Populations, and Control of Black-tailed Prairie Dogs on the
C.M. Russell National Wildlife Refuge.

M.S. Fish and Wildlife Management, 1975. Montana State U niversity 

Thesis Title: Range Relationships of Mule Deer, Elk and Cattle in a Rest-Rotation Grazing
System During Summer and Fall.

B.S. Fish and Wildlife Management, 1973. Montana State University 

REPRESENTATIVE PROJECTS 

Prairie Dog Conservation:
Tetra Tech/Montana Dept. of Fish, Wildlife and Parks: Visited approximately 200 
prairie dog towns in Phillips County, Montana during the fall and winter of 2007-2008.
Determined if the towns were active or inactive, and for active towns determined if they 
showed signs of plague activity.  Active towns were mapped using a GPS unit.  SSF files 
were given to Tetra Tech for differential correction.

FaunaWest Research Projects/Defenders of Wildlife/FanwoodWest 
Foundation/Nature Conservancy.  Conducted a study, on black-tailed prairie dog 
ecology at a colony located on the Charles M. Russell National Wildlife Refuge.  
Supervised a project to live-trap and move prairie dogs located at Fort Harrison, MT to a 
new location at the base and to an abandoned colony on the CMR, and moved 150 prairie 
dogs from a private prairie dog colony at Shelby, MT to the same abandoned colony on 
the CMR.  Moved 600 prairie dogs from private lands to 4 sites on the Matador Ranch in 
southern Phillips County as a first step to develop a large prairie dog complex.   



Fort Belknap Community Council.  Devised a management plan for black-tailed prairie 
dogs on the Fort Belknap Indian Reservation.  Initiated a food-for-ferret program 
designed to supply captive ferrets with a prairie dog food source. 

Northern Cheyenne Tribe/Defenders of Wildlife.  Wrote a prairie dog ecosystem 
management plan for the Tribe and worked on 8 separate range units developing grazing 
strategies for management of prairie dogs.  Relocated prairie dogs from a recovered 
plague impacted prairie dog colony on the Northern Cheyenne Reservation to two 
abandoned prairie dog colonies.

Defenders of Wildlife, US Fish and Wildlife Service, Environmental
Defense/National Wildlife Federation. Developed three black-tailed prairie dog status 
reports. Wrote a status report on the white-tailed and Gunnison's prairie dog.

Charles M. Russell NWR & Fort Belknap Community Council.  Collected fleas from 
prairie dog burrows and sent specimens to the CDC for plague monitoring programs.   

Montana Fish, Wildlife & Parks.  Conducted a statewide inventory of black-tailed 
prairie dogs using GPS-based mapping. 

BIA.  Inventoried prairie dog colonies on the Crow Indian Reservation using GPS-based 
mapping. 

North Dakota Game and Fish Dept.  Developed a prairie dog population viability 
analysis for North Dakota.  Conducted a state-wide prairie dog mapping project locating  
and mapping prairie dog colonies throughout their range in North Dakota in 2002 and 
2006.  Interviewed over 200 ranchers during both projects.        

USDA Forest Service.  Mapped black-tailed prairie dog colonies on the Little Missouri 
and Grand River Grasslands. 

BLM. Mapped prairie colonies in the Phillips, Billings, Miles City and Belle Fourche 
resource areas. 

South Dakota Game, Fish and Park.  Studied prairie rattlesnake hibernation in prairie 
dog colonies on the Grand River National Grassland.

Black-footed Ferret Surveys:  Conducted numerous black-footed ferret surveys for a variety of 
clients including Fort Belknap Community Council, Shell Mining Co., BioWest, Inc., 
Biota Research and Consulting, Inc., BIA and the Charles M. Russell National Wildlife 
Refuge.  The surveys were conducted at a proposed mine site, along proposed WPA 
power transmission line, gas pipeline routes, a road construction  project, and in advance 
of a prairie dog control programs. A biological assessment was written for the Fort 
Belknap Indian Reservation.  We have also provided black-footed ferret survey training 
to Tribal members and assisted in locating reintroduced ferrets at Fort Belknap.

Additional ferret experience includes a temporary five month assignment with the US 



Fish and Wildlife Service in 1983 to assist in trapping, spotlighting, and tracking radio-
marked ferrets near Meeteetse, WY.   

Mountain Plover Surveys: US Fish and Wildlife Service. Collected 18 mountain plover eggs 
from 18 nests located on the Charles M. Russell National Wildlife Refuge and delivered 
them to the USFWS for a pesticide and selenium contamination study. 

Bureau of Land Management.  Conducted an 8 year study of mountain plovers in 
Montana evaluating historic mountain plover records to determine the current 
distribution.  Established permanent census transects and conducted detailed observations 
in three areas occupied by mountain plovers.  Submitted annual reports to the BLM 
summarizing the findings at the conclusions of each year's survey.  Surveyed over 100 
prairie dog colonies in the Billings Area Office district for mountain plovers and 
significantly expanded the known range of mountain plovers in Montana 

Pre-mine Wildlife Surveys: Homestake Mining Co.  Conducted spring breeding bird, raptor, 
small mammal, and big game surveys at the Homestake's Lead mine site in the Black 
Hills of South Dakota over a three year period.  Work involved monitoring impact areas, 
control sites, a reclamation site, and a mitigation project.  Also conducted a similar three 
year project at the Homestake's proposed tailings recovery project along Whitewood 
Creek.  All field surveys were summarized in reports as part of the mine permitting 
process.

American Colloid. Conducted a ferruginous hawk nest survey of the Thompson Creek 
drainage near Alzada, MT to monitor bentonite mining impacts to this species.   

Rohn Consulting. Conducted surveys for sage and sharp-tailed grouse, and raptors at a 
site proposed for coal bed methane gas development near Decker, MT. 

Other pre-mine wildlife monitoring projects conducted for Chadwick and Associates
include an oil shale project in eastern Kentucky, several bentonite mine sites in 
Wyoming, uranium mine sites in Wyoming and Colorado, and coal mine sites in 
Wyoming.   

Desert Tortoise Surveys: Bureau of Land Management.  Conducted  surveys for desert 
tortoises in the Mojave Desert at the Stoddard Valley desert tortoise trend plot in 1987, 
the Chemehuevi Wash and Desert Tortoise Natural Area trend plots in 1988, and the 
Fremont Peak trend plot in 1989.  Also conducted a survey for diseased desert tortoises 
within and adjacent to the Desert Tortoise Natural Area in 1989.  Detailed reports 
summarizing the findings of these studies were submitted to the BLM in accordance with 
contract requirements.  We also have worked as a subcontractor on another Californian 
BLM trend plot and a Nevada Dept. of Wildlife trend plot. 

Western Technologies Inc. (subcontract).  Conducted Phase I desert tortoise surveys on 
over 10,000 acres of private lands in Clark County, Nevada during a 2 year period.
Parcels of land scheduled for development were intensively searched for tortoises and 
tortoise sign and each search effort was followed by a written report detailing the 



findings.  The work included preparation of mitigation plans for Section 10a permits and 
Biological Assessments for Section 7 consultation.  Additional work in Clark County 
included Phase II desert tortoise removal surveys on 2,600 acres.  FaunaWest organized 
and supervised a crew of 15 people to remove 380 tortoises between 11 June and 5 
November 1990 on six parcels of lands under the authority of Nevada Dept. of Wildlife.  
Reports summarizing the results of the surveys were submitted to NDOW and clients 
received certificates of desert tortoise removal.  We also designed effective tortoise proof 
fences and monitored fence construction activity for the four largest parcels. 

Knight & Leavitt & Associates (subcontract).  Conducted a variety of desert tortoise 
surveys and mitigation for Knight & Leavitt clients.  These included surveys in Valley of 
Fire State Park, a powerline survey and mitigation near Mesquite, Nevada, a proposed 
golf coarse site on the Shivwits Indian Reservation, a proposed belt-way around Las 
Vegas, and a proposed development at a desert spring.  The latter three projects also 
involved desert bighorn sheep, small mammal, breeding bird and bat surveys.  

SRI International.  Conducted desert tortoise surveys at six candidate Ground Wave 
Emergency Network sites in Nye County Nevada, and at proposed NEXRAD radar and 
National Weather Service Office sites.  The radar site survey was at Nelson Peak and 
included desert bighorn sheep observations.

Terracon Consultants.  Conducted desert tortoise surveys on 2,000 acres of land in the 
Las Vegas Valley proposed for exchange between private developers and the Federal 
government.  The survey work was summarized in reports submitted to the BLM.  We 
also served as the ID team leader and wrote two NEPA sufficient Environmental 
Assessments for the land exchanges that were subject to public comment. 

Breeding Bird and Raptor Surveys: Charles M. Russell NWR.  Conducted a survey for 
breeding birds along two drainages with differing levels of livestock grazing.

Bureau of Land Management.  Conducted a one-year contract surveying the deserts of 
southern California for relative density and distribution of common ravens.  Work 
involved covering 6,000 miles of vehicle routes monthly, and visiting 25 landfills and 17 
sewage ponds twice a month.  Special effort was placed on recording raven use of power 
transmission lines.   

Bureau of Land Management.  Looked for peregrine falcons and other raptors along 
the Missouri River from Coal Banks to Judith Landing prior to the reintroduction of 
peregrines to this area. 

The Nature Conservancy.  Conducted a survey of the Nature Conservancy's Matador 
Ranch in north-central Montana for sage grouse leks, mountain plovers, burrowing owls, 
and other raptors.  Also located and mapped prairie dog colonies.   

US Forest Service/South Dakota Game Fish and Parks.  Conducted golden eagle 
ferruginous hawk and prairie falcon surveys on the Little Missouri National Grassland. 
Conducted a raptor survey, burrowing owl survey and Baird's sparrow/Sprague's pipit 



survey on the Grand River National Grassland.  Conducted an aerial survey for golden 
eagles and other raptors in northwestern South Dakota. 

South Dakota Game Fish and Parks.   Conducted a survey for northern goshawks, 
boreal owls, flammulated owls, and other raptors in the Black Hills.  

South Dakota Game Fish and Parks.  Conducted an aerial survey of northwestern SD 
for golden eagle nests and other raptors of interest. 

South Dakota Game Fish and Parks.  Conducted a survey for burrowing owls on 
prairie dog colonies on the Grand River National Grassland in 2001 and 2005. 

USDA Forest Service.  Conducted a sharp-tailed grouse lek survey on the Little 
Missouri National Grassland, ND. 

Expert Witness:  Provided a coalition of sportsman's groups and environmental groups with 
expert witness concerning wildlife issues on an appeal of the Deerlodge National Forest 
Final Forest Plan.  Later, we participated in a negotiated settlement of the Forest Plan.   

Sierra Club Legal Defense Fund, Inc. Provided information on prairie dog control in 
EPA hearings on the use of strychnine for the control of prairie dogs.

National Wildlife Federation.  Provided advice and assessments on various projects of 
interest to the NWF.    

Writing and/or Reviewing Technical Papers: MT. Coop. Wildl. Res. Unit.  Critically 
reviewed professional papers by foreign authors, edited and wrote chapters in a book on 
pronghorns, and designed a study proposal to evaluate wolf depredation on livestock.

Montana Dept. Fish, Wildlife and Parks.  Prepared a report on swift fox taxonomy and 
ecology, and a bibliography of literature on swift and kit foxes.

U.S. Forest Service.  Prepared an extensive document and bibliography on presettlement 
wildlife and habitat of Montana and adjacent areas. 

U.S. Forest Service.  Prepared a summary of prairie dog management for the Custer 
Forest with special reference to the Little Missouri and Grand River National Grasslands. 

AFSEEE.  Wrote a critique of Forest Service Region 1 range management and wildlife 
management programs. 
CHEC.  Wrote a critique of the Butte District BLM range management program and 
contributed to the Range Reform issue of the Different Drummer magazine. 

Defenders of Wildlife.  Prepared a black-tailed prairie dog status report for the central 
and northern Great Plains.  Provided the US FWS an updated report in 1998. 

CHEC.  Prepared a status report on the bull trout for publication in the Different 



 Drummer magazine. 

Charles M. Russell NWR.  Prepared a detailed report evaluating CMR riparian habitat 
and livestock grazing practices in relation to bird and small mammal populations. 

Vegetation Survey: U.S. Forest Service, Missoula Forest Research Center.  Conducted a 
habitat analysis of sites used by radio-marked elk along a BPA power line route in 
western Montana.

Endangered Species Surveys: BioWest Inc. (subcontract). Conducted surveys along proposed 
pipeline right-of-ways for the San Joaquin kit fox, giant kangaroo rat, blunt-nosed 
leopard lizard, and two species of ground squirrels in the Mojave Desert and San Joaquin 
Valley, California.  Also conducted surveys for the Utah prairie dog along the pipeline 
ROWs in Utah.  Information from these surveys was summarized in a Biological 
Assessment.   

Furbearer Survey: Bureau of Indian Affairs.  Conducted furbearer surveys of Flathead Lake 
and River on the Flathead Indian Reservation, Montana.

Wildlife Guide Service:  Waterhen Film Productions.  Provided a contract photographer for the 
BBC with advice and assistance in locating and filming mountain plovers and other 
wildlife on the Charles M. Russell National Wildlife Refuge.     

Bison Restoration: Fort Belknap Indian Reservation.  Wrote a bison management plan and 
helped present the information to the Tribal Council.  Conducted a workshop on bison 
ecology and management at the Fort Belknap Indian Reservation.  Wrote a bison 
quarantine plan for the Reservation to provide a non-lethal exit for migrating 
Yellowstone Park bison.  Wrote a bison management plan for the Fort Peck Tribes.

FaunaWest Project.  Organized and conducted a meeting on bison reintroduction in 
Montana.  Based on this meeting, developed a paper on suitability of Montana wildlands 
for bison reintroduction.  This paper was submitted to Montana Fish, Wildlife and Parks 
as a proposal for FWP to develop an EIS on reintroduction of bison into four areas of 
Montana.

FaunaWest Project.  Own and manage a small bison herd for observational purposes. 

Swift Fox Reintroduction: Defenders of Wildlife/Blackfeet Reservation.  Conducted a pre-
release site assessment for swift fox reintroduction on the Blackfeet Indian Reservation
and assisted in releasing the foxes.  Also conducted a post release survey for foxes on the 
Reservation.  Worked with the Dakota Zoo and Cochrane Ecological Institute to 
transport surplus swift foxes to the CEI.  Currently working with several regional zoos to 
develop captive breeding programs for swift fox reintroductions on Reservations.  
Conducted swift fox habitat assessments for potential reintroduction of foxes on the Fort 
Peck, Fort Belknap and Northern Cheyenne Reservations.

Montana Fish, Wildlife and Parks.  Conducted a standardized track and scat survey for 



swift foxes in north-central, northeastern, and southeastern Montana counties.

NEPA PROJECTS: Redlodge Mountain Ski Area/Custer National Forest.  Wrote the 
wildlife and botanical resources section of a Custer National Forest EIS for expansion of 
the Redlodge Mountain Ski Area.  This work included field surveys for specific wildlife 
and plant species.

Terracon, Inc.  Wrote two Environmental Assessments for land exchanges in the Las 
Vegas Valley.  The land exchanges were between private developers and the BLM, and 
involved a Federally listed threatened wildlife species.

Custer National Forest.  Provided assistance to the Custer National Forest, Ashland 
Ranger District on impact analysis and writing the wildlife resources section for a timber 
sale EA.

ORB Engineering, Inc.  Conducted field surveys and wrote the plant and wildlife 
resources section of an EA for a FAA regional radar station near Great Falls, MT.
Waterfowl flight paths were a major issue for this EA.   

Morrison and Maierle, Inc.  Conducted field surveys for wildlife resources and wrote 
the wildlife sections for Environmental Assessments at proposed airport sites at Malta 
and Hardin, MT.

Maxim Technologies, Inc.  Conducted site inspections of over 30 proposed game farms 
or existing game farms with proposed expansion projects.  Information gathered during 
the site inspections and from agency interviews was used to write the wildlife sections of 
Environmental Assessments and one Environmental Impact Statement.  These documents 
were prepared for Montana Fish, Wildlife and Parks.  In addition, I attended public 
meetings for two game farms and several meetings with FWP and DOL.  Wrote the 
wildlife section of a game bird farm/shooting preserve EIS.  This work was based on 
visits to several game bird farms and shooting preserves, agency interviews, and a 
literature review.  This document was prepared for Montana Fish, Wildlife and Parks.  
Conducted field surveys for wildlife resources along a 20 mile proposed gas pipeline 
route in north-central Montana and wrote the wildlife section for the EA addressing 
impacts of the proposed project. 

Montana Dept. of Military Affairs.  Wrote an EA describing the management 
alternatives for black-tailed prairie dogs located at Fort Harrison, MT. 

INTERNATIONAL PROJECTS

Wildlife Training Seminar: U.S. Fish and Wildlife Service. Participated in a US FWS 
sponsored wildlife conservation training program for Pakistani government wildlife 
biologists.  Following the one month seminar, two months were spent traveling through 
Pakistan visiting and advising on various wildlife projects, and providing assistance in 
setting up new research studies.  After leaving Pakistan, 3 months were spent traveling 



through Nepal, Burma, and Thailand, visiting other wildlife biologists and Parks.   

Bird and Mammal Collections: Mont. Coop. Wildl. Res. Unit. Collected Montana birds and 
mammals and prepared them as museum specimens for a collection sent to the Northwest 
Plateau Institute of Biology in Qinghai, China.        

Collected small mammals in both the mountains and jungles of southern Peru and 
prepared them as museum specimens for the University of Montana collection.   

Peruvian Spectacled Bear Study: New York Zoological Society.    Assisted on an ecological 
study of the spectacled bear in the Andes of southern Peru for 6 months.   
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GENERAL DESERT TORTOISE BIOLOGIST/MONITOR QUALIFICATIONS STATEMENT 

This form should be used to provide your qualifications to handle desert tortoises during construction or other projects 
authorized under Sections 7 or 10 (HCPs) of the Endangered Species Act.  If you seek approval to attach/remove/insert 
any devices or equipment to/into tortoises, withdraw blood, or conduct other procedures on desert tortoises, a recovery 
permit is required.  Application for a recovery permit requires completion of Form 3-200.  Supplemental information 
for the recovery permit application should be provided with the form, Statement of Skills and Experience with 
Specialized Desert Tortoise Procedures which is available from a U.S. Fish and Wildlife Service Field Office. 

1.  Name: Peggy Wood 
 Address: 1133 N. Cedarview Drive 
 City, State, zip code: Bozeman, MT 59715 
 Phone number: (435) 881-6444 
 Email address: pegwood@mtwest.net 

2. Date of Statement:  14 November 2005 

3. States in which authorization is requested (check all that apply): 

__California  _X_Nevada  __Utah   __Arizona 

If authorization is sought for desert tortoise work under a Biological Opinion, provide the following: 
Biological Opinion File No. (USFWS):  ______________                      Date:    
Project Name:  Meadow Valley Wash Stabilization Project   

     Federal Agency: US EPA, US Fish and Wildlife Service, Bureau of Land Management, US Army 
Corps of Engineers   

Proponent or Contractor:   Union Pacific Corporation   

4. Desert tortoise training: 
Dates (dd/mm/year): __1990 _______________________________ 
Location: _Inyokern, CA
Instructor/sponsor: __Desert tortoise handling workshop

5. Education: Provide up to three 
Institution 1  Utah State 

University, Logan, UT 
2  Rutgers University, 
NJ 

Dates Attended 1986 1984  
Major/minor Wildlife Ecology Wildlife Science  
Degree M.S. B.S., with honors  

6. Specify activities anticipated that require authorization (e.g., capture/release, weigh, measure, attach and 
remove telemetry devices and other hardware, withdraw blood, etc.). Complete pages 4-6 of this form if 
you seek approval to attach/remove/insert any devices or equipment to/into tortoises, or withdraw blood. 

7. If you hold, or have you held, any state or federal wildlife permits, provide the following: 
Dates: __09/91 – 09/93 (seasonal)
Species: _Gopherus agassizii________________________________ 
State (specify) or Federal Permit and number: USFWS and ADFG Research Handling Permit__
Authorized activities: __Survey, mark/recapture, determine health

Dates: 4/92 – 4/93 (seasonal)
Species: __ Gopherus agassizii _______________________________ 
State (specify) or Federal Permit and number: _Research and handling permit USFWS and CDFG
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Authorized activities: _ Desert Tortoise Handling and Processing _____________ 

Dates: ___3/91 – 6/91_______________________________
Species: _ Gopherus agassizii ________________________________ 
State (specify) or Federal Permit and number: __ Tortoise handling permit USFWS, CDFG, NDFG
Authorized activities: _Survey, relocate, construction monitoring, health assessment__

Dates: __09/91________________________________ 
Species: __ Gopherus agassizii _______________________________ 
State (specify) or Federal Permit and number: CDFG tortoise handling permit
Authorized activities: _Construction monitoring, relocation of tortoise

Dates: __Spring 1994________________________________ 
Species: __ Gopherus agassizii _______________________________ 
State (specify) or Federal Permit and number: NDFG research and handling permit
Authorized activities: _ Survey, mark/recapture, determine health

Dates: __Spring 1998________________________________ 
Species: __ Gopherus agassizii _______________________________ 
State (specify) or Federal Permit and number: ADFG research and handling permit
Authorized activities: _ Survey, mark/recapture, determine health

Dates: __March-May 2000
Species: __ Gopherus agassizii _______________________________ 
State (specify) or Federal Permit and number: CDFG research and handling permit
Authorized activities: _ Presence/absence survey, construction monitoring

Dates: __May – August 2002________________________________ 
Species: __ Gopherus agassizii _______________________________ 
State (specify) or Federal Permit and number: NDFG handling permit
Authorized activities: Preconstruction surveys, relocation, construction monitoring

Dates: __August – September 2002
Species: __ Gopherus agassizii _______________________________ 
State (specify) or Federal Permit and number: NDFG handling permit
Authorized activities: _ Preconstruction surveys, relocation, construction monitoring

Dates: __October - December 2002
Species: __ Gopherus agassizii _______________________________ 
State (specify) or Federal Permit and number: NDFG handling permit
Authorized activities: _ Preconstruction surveys, relocation, construction monitoring

8. Project or activity for which authorization and approval is requested: 
Monitor during construction, relocate(capture/release)  tortoises out of construction zone if 
needed.__________________________________________________________________

9. Experience. Complete for each position held. Include only those positions that involved desert tortoise 
experience. Distinguish between Mojave and Sonoran desert tortoise experience. Include only your 
experience, not information for the project you worked on (e.g., if 100 tortoises were handled on a 
project and you handled 5 of those tortoises, include only those 5). 

a. General Field Experience: 
Project Name: _Arizona Desert Tortoise Population Study
Your Position: _Desert Tortoise Biologist___________ 
Responsibilities and skills used or acquired: Systematic search and locating of desert tortoises for 
mark/recapture research; marking, measuring, weighing, and determining health characteristics of all 
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tortoises; data compilation, analysis, and report writing.
Dates (dd/mm/year):  From: Fall 1991  To:  Fall 1993 (seasonal) 
a. General Field Experience: 
Project Name:  California Desert Tortoise Population Study
Your Position: _Desert Tortoise Biologist___________ 
Responsibilities and skills used or acquired: Systematic search and locating of desert tortoises for 
mark/recapture research; marking, measuring, weighing, and determining health characteristics of all 
tortoises; data compilation, analysis, and report writing.
Dates (dd/mm/year):  From: Spring 1992  To:  Spring 1993 (seasonal) 
a. General Field Experience: 
Project Name:  Kern River Gas Pipeline
Your Position: _Desert Tortoise Biologist___________ 
Responsibilities and skills used or acquired: Desert Tortoise presence/absence survey along the right of 
way, construction monitoring, relocating tortoises that were in the path of construction vehicles, general 
health assessments and detailed reports on the location, behavior, sex and condition; worker tortoise 
education classes.   
Dates (dd/mm/year):  From: March 1991  To:  June 1991 
a. General Field Experience: 
Project Name:  Johannesburg Water Pipeline
Your Position: _Desert Tortoise Biologist___________ 
Responsibilities and skills used or acquired: Tortoise construction monitoring, relocating tortoises that 
were in the path of construction vehicles, construction worker tortoise education classes 
Dates (dd/mm/year):  From: Fall 1991  To:  Fall 1991 
a. General Field Experience: 
Project Name:  Desert Tortoise Population Estimation Technique Research
Your Position: _Desert Tortoise Biologist___________ 
Responsibilities and skills used or acquired: Systematic search and locating of tortoises for mark/recapture 
research using 3 different population assessment techniques; marking, measuring, weighing, and 
determining health characteristics of all tortoises; data compilation, analysis, and report writing. 
Dates (dd/mm/year):  From: Spring 1994  To:  Spring 1994 
a. General Field Experience: 
Project Name:  Yucca Valley Gas Pipeline Project
Your Position: _Desert Tortoise Biologist___________ 
Responsibilities and skills used or acquired: Desert Tortoise surveys preceding construction and 
subsequent monitoring for tortoise protection along pipeline corridor; construction worker tortoise 
education. 
Dates (dd/mm/year):  From: July 1994  To:  October 1994 
a. General Field Experience: 
Project Name:  Mojave Desert Surveys of Preliminary Development Projects
Your Position: _Desert Tortoise Biologist___________ 
Responsibilities and skills used or acquired: Desert Tortoise 100% survey coverage on 2 linear and 4 areal 
development sites, encompassing over 15 square miles of proposed development across the Mojave. 
Dates (dd/mm/year):  From: 1990  To: 1994 
a. General Field Experience: 
Project Name:  Littlefield Population Study Plot
Your Position: _Desert Tortoise Biologist___________ 
Responsibilities and skills used or acquired: Systematic search and locating of desert tortoises for 
mark/recapture research; marking, measuring, weighing, and determining health characteristics of all 
tortoises; data compilation, analysis, and report writing. 
Dates (dd/mm/year):  From: Spring 1998  To: Spring 1998 
a. General Field Experience: 
Project Name:  Imperial Irrigation District Power Line Extension
Your Position: _Desert Tortoise Biologist___________ 
Responsibilities and skills used or acquired: Desert tortoise presence/absence surveys preceding pole 
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installation; construction monitoring for tortoise protection, construction worker tortoise education. 
Dates (dd/mm/year):  From: March 2000  To: May 2000 
a. General Field Experience: 
Project Name:  Line Distance Density Sampling Transects
Your Position: _Desert Tortoise Biologist___________ 
Responsibilities and skills used or acquired: Desert Tortoise line distance density sampling transects 
conducted for population estimates spanning DWMAs across the Mojave of southern CA.  
Dates (dd/mm/year):  From: March 2001  To: June 2001 
a. General Field Experience: 
Project Name:  Fort Irwin Expansion Project
Your Position: _Desert Tortoise Biologist___________ 
Responsibilities and skills used or acquired: Desert Tortoise line distance density sampling transects 
conducted for population estimates across the entire Fort Irwin expansion area. 
Dates (dd/mm/year):  From: June 2001  To: July 2001 
a. General Field Experience: 
Project Name:  Lake Havasu City Expansion Project
Your Position: _Desert Tortoise Biologist___________ 
Responsibilities and skills used or acquired: Desert Tortoise population sampling transects conducted to 
estimate population density within 15 square mile proposed expansion area SE of Lake Havasu City, AZ. 
Dates (dd/mm/year):  From: March 2002  To: March 2002 
a. General Field Experience: 
Project Name:  Joshua Hills Community Development
Your Position: _Desert Tortoise Biologist___________ 
Responsibilities and skills used or acquired: Desert Tortoise 100% survey coverage over 7 square miles 
for proposed community development project; documented results found in compressive project report. 
Dates (dd/mm/year):  From: April 2002  To: April 2002 
a. General Field Experience: 
Project Name:  Moapa 550kV Transmission Line
Your Position: _Desert Tortoise Biologist___________ 
Responsibilities and skills used or acquired: Biological Monitoring for Compliance with Biological 
Opinion during construction of 3.6 miles of transmission line; preconstruction surveys and tortoise 
relocations included. 
Dates (dd/mm/year):  From: May 2002  To: August 2002 
a. General Field Experience: 
Project Name:  Duke Energy Natural Gas Pipeline Project
Your Position: _Desert Tortoise Biologist___________ 
Responsibilities and skills used or acquired: Biological Monitoring for Compliance with Biological 
Opinion during construction of 3.3 miles of natural gas pipeline; preconstruction surveys and tortoise 
relocations included. 
Dates (dd/mm/year):  From: August 2002  To: September 2002 
a. General Field Experience: 
Project Name:  Kern River Natural Gas Pipeline
Your Position: _Desert Tortoise Biologist___________ 
Responsibilities and skills used or acquired: Biological Monitoring for Compliance with Biological 
Opinion during construction of 3.5 miles of natural gas pipeline; preconstruction surveys and tortoise 
relocations included. 
Dates (dd/mm/year):  From: October 2002  To: December 2002 
a. General Field Experience: 
Project Name:  Glorious Land Company Proposed Community Development Project, Shavers Valley
Your Position: _Desert Tortoise Biologist___________ 
Responsibilities and skills used or acquired: Desert Tortoise 100% survey coverage over 11 square miles 
for proposed community development project. GPS navigation employed. 
Dates (dd/mm/year):  From: April 2003  To: April 2003 
a. General Field Experience: 
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Project Name:  Hyundai Proposed Test Track Project
Your Position: _Desert Tortoise Biologist___________ 
Responsibilities and skills used or acquired: Desert Tortoise 100% survey coverage over 6.25 square 
miles for proposed vehicle test track. GPS navigation employed. 
Dates (dd/mm/year):  From: May 2003  To: Fall 2004 (seasonal) 
a. General Field Experience: 
Project Name:  Rosamond Wind Farm
Your Position: _Desert Tortoise Biologist___________ 
Responsibilities and skills used or acquired: Desert Tortoise 100% survey coverage over 7 square miles 
for proposed wind farm development, GPS navigation employed. 
Dates (dd/mm/year):  From: May 2005  To: May 2005 
a. General Field Experience: 
Project Name:  Rosamond Wind Farm
Your Position: _Desert Tortoise Biologist___________ 
Responsibilities and skills used or acquired: Desert Tortoise 100% survey coverage over 2.5 square miles 
for Los Angeles landfill development project, GPS navigation employed. 
Dates (dd/mm/year):  From: October 2005  To: Present 
Total field experience: For all projects and activities provide the following information. Provide 
experience involving attachment/removal/insertion of any devices or equipment to/into tortoises, or 
withdrawal of blood from desert tortoises on page 4 of this form. 

No. of hours __________ or 8-hr. days __>7,910___ conducting desert tortoise-related activities. 
 *No. of wild, free-ranging desert tortoises you encountered: 
<100 mm carapace length _~80__ >100 mm carapace length _~1,000___
 *No. of wild, free-ranging desert tortoises you personally handled: __~750____ 
 No. of transect miles/kilometers walked: __roughly 20,000 miles____ 
 Prior authorizations for desert tortoise under Biological Opinions (specify number, date, and project and 
location if known):  See above authorizations 

*Do not include numbers of captive-held tortoises encountered or held. 
b. References that can verify your field 
qualifications and skills. Provide information on the 
right for up to 3. 

Name:                       Peter Woodman 
Employer/Position:   Owner/Kiva Biological 
Address/location:      Inyokern, CA  
Phone no.:                 (760) 377-3466 
Email:                        Kivabio@aol.com 

Name:                        Gilbert Goodlett 
Employer/Position:    Owner/EnviroPlus 
Consulting 
Address/location:       Ridgecrest, CA 
Phone no.:                  (760) 371-3592 
Email:                        torthunter@aol.com 

Name:                       Alice Karl 
Employer/Position:   Self/Biologist  
Address/location:      31660 County Rd 27, 
Woodland, CA 95695 
Phone no.:                 530-304-4121  
Email:                       heliophile@mindspring.com  
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I certify that the information submitted in this form is complete and accurate to the best of my knowledge 
and belief. I understand that any false statement herein may subject me to the criminal penalties of 18 
U.S.C. 1001. 

Signed: __Peggy Wood________________________ Date: __14 November 2005____________ 
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KEY TO SIGN CLASSES 

BURROWS

1 – DEFINITELY TORTOISE – FRESH (TRACKS, TORTOISE INSIDE, 
FRESHLY DISTURBED SOIL ON MOUND/RUNWAY) 

2 – DEFINITELY TORTOISE – USED THIS SEASON (CLEARED OF ANNUALS, 
BUT NO FRESHLY DISTURBED SOIL) 

3 – DEFINITELY TORTOISE – NOT USED THIS SEASON (PROBABLY HAS 
ANNUALS GROWING IN RUNWAY) 

4 – POSSIBLY TORTOISE – IN GOOD CONDITION BUT UNSURE OF 
SPECIES USING BURROW 

5 – DEFINITELY TORTOISE – DETERIORATED SUCH THAT IT WOULD 
REQUIRE SUBSTANTIAL REMODELING TO BE USABLE 

6 – POSSIBLY TORTOISE – DETERIORATED 

SCAT 
TY1 – WET OR FRESH DARK, ODORIFEROUS 
TY2 – DRIED, POSSIBLE GLAZE ON PART; UNEXPOSED SURFACES DARK 

BROWN; SLIGHT ODOR 
TY3 – DRIED, NO GLAZE; AT LEAST PARTIALLY FADED ON EXTERIOR; 

VERY SLIGHT ODOR 
NTY3 – DRIED, NO GLAZE; AT LEAST PARTIALLY FADED ON EXTERIOR; NO 

ODOR (DISTINGUISHES FROM TY3) 
NTY4 – DRIED, LOOSENING, PALE OR BLEACHED 

CARCASSES – GENERAL INDICATORS FOR TIME SINCE DEATH 
<1 YR – UNEXPOSED SCUTES NORMAL COLOR AND SHEEN, ADHERE 

TIGHTLY. EXPOSED SCUTES PALING AND MAY BE LIFTING OR 
OFF. UNEXPOSED BONE WAXY AND SOLID. 

1–2 YRS – UNEXPOSED SCUTES NORMAL COLOR WITH SLIGHT SHEEN, 
MOSTLY TIGHTLY ATTACHED. EXPOSED SCUTES SLIGHTLY 
PALE WITH NO SHEEN AND NO TO SLIGHT GROWTH RING 
PEELING. NO ODOR. UNEXPOSED BONE SILKY. 

2–3 YRS – UNEXPOSED SCUTES PALE AND WITHOUT SHEEN BUT NO 
GROWTH RING PEELING. EXPOSED SCUTES PALE WITH SLIGHT 
PEELING, SCUTES LOOSE, OFF AND/OR TIGHT. BONE SUTURES 
GENERALLY TIGHT. 

4 YRS – UNEXPOSED SCUTES NORMAL COLOR TO SLIGHTLY PALE, NO 
SHEEN, NO PEELING. EXPOSED SCUTES LOOSE, PALE, DULL, 
WITH MODERATE PEELING. SUTURES SEPARATING AND BONE 
SURFACE IS FISSURED, EDGES ARE ROUGHENED (FISSURED 
UNDER HAND LENS) AND CHIP FAIRLY EASILY. 

>>4 YRS – DISARTICULATED AND DISARTICULATING. BONE EDGES CHIP 
AND CRUMBLE EASILY. SCUTES ARE PEELING AND CURLED. 
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Desert Tortoise Survey Data 2008 

GPS Identifier Ident # Feature Type Description Latitude Longitude 
UTMS 

Easting Westing 
TORT4ABUR1 1 Tortoise Female, MCL 220. Inside active burrow. 

Encountered later. Long nails, carapace exc 
condition, no chips, no damage. Dry nose.  

35.02207157 -117.36018746     

TORT5ABUR2 2 Tortoise Female, MCL 205. Inside active burrow 
240X120X600. Chips along R/LM8,9,10 and 
R/LM1,2,3 also chipped.  

35.02429278 -117.36184297     

TORTOISE1 3 Tortoise Female, MCL 225. RM1 deformed. Dry 
nose. Under Atriplex in shade. 

35.00571295 -117.35374966     

TORTOISE10 4 Tortoise Junvenile, MCL 45. Walking in open, 
appears healthy, disappeared under Atriplex.

35.01959832 -117.36527880     

TORTOISE11 5 Tortoise Adult 1 size. In burrow with much scat, 
tracks indicate dragging rear R leg. 

35.00453529 -117.27747275     

TORTOISE12 6 Tortoise Adult 1 size. Inside burrow under shrub. 34.99861532 -117.27779377     
TORTOISE13 7 Tortoise Female, MCL 255. Shell exc condition, no 

damage.  
34.99561795 -117.29310826     

TORTOISE14 8 Tortoise Female, MCL 255. V5 horizontal smooth 
wear, gular L side longer. Dirt on pygal.  

35.00664736 -117.27915198     

TORTOISE15 9 Tortoise Female, MCL 220. RM11 with 2 mm hole 
drilled thru. LC4 split down center, gular has 
mid-gap. 

35.00447561 -117.27876247     

TORTOISE16 10 Tortoise Subadult, MCL 185. LC2/LM5,6 and 
RC2/RM5 with trauma (compression?). 
Gular turned up on edges.  

35.00311607 -117.27905257     

TORTOISE17 11 Tortoise Female, MCL 225. R/LC2 noticeable 
smoothing of growth rings, gular divergent. 
Dry nose, dirt on pygal. 

34.99564595 -117.27891343     

TORTOISE18 12 Tortoise Female? Adult size. Inside burrow. Dirt on 
pygal.

34.99884549 -117.27990953     

TORTOISE19 13 Tortoise Female, MCL 240. LM8 irreg and narrow; 
gular angled short on L. Dirt on pygal, nose 
dry. Chin glands look slightly swollen.  

35.00705489 -117.28010760     

TORTOISE2 14 Tortoise Male, MCL 215. Out eating dandelion. Bone 
chips on V1, LC1, RM1. Nose dry.  

35.01790551 -117.35646824     
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GPS Identifier Ident # Feature Type Description Latitude Longitude 
UTMS 

Easting Westing 
TORTOISE20 15 Tortoise Subadult size? Inside burrow, tracks around 

apron 
35.00815786 -117.2836661 474118 3873984 

TORTOISE21 16 Tortoise Female, MCL 240. 12 R/L Marginals. Bone 
chip on LM1, nuchal chipped. 

35.00363465 -117.28612253     

TORTOISE22 17 Tortoise Female? Subadult size. Inside shallow 
burrow. Gular short (damaged?). 

35.00622072 -117.28731268     

TORTOISE23 18 Tortoise Male, MCL 250. LM2 elongate crack line thru 
growth rings and is longer. Dry nose. 

35.00484785 -117.27420414     

TORTOISE24 19 Tortoise Female, MCL 218. Gular wide gap, L side 
shorter. Carapace brown/green, beautiful. 
Dry nose. 

35.00944256 -117.27420305     

TORTOISE25 20 Tortoise Female, MCL 210. RM2 keratin layer over 
scute. LM10 crack along back edge. Gular R 
end chipped, L has side chip. Dry nose. 
Mated with Tortoise 27. 

35.00862046 -117.27268081     

TORTOISE26 21 Tortoise Female, MCL 225. RM8 squished & narrow. 
RC2 has leading edge blip. V3 forward edge 
laminae peeling. 

35.00360238 -117.27224168     

TORTOISE27 22 Tortoise Male, MCL 264. Carapace pleat on L. V1 
has wart. Nuchal blended into L/RM1. RM6 
dimple. Dry nose. 

35.00868198 -117.27266405     

TORTOISE28 23 Tortoise Adult size, MCL 220? In pallet under 
Atriplex. 3 NTY scat outside pallet. 

35.00898709 -117.27053722     

TORTOISE29 24 Tortoise Female? MCL 225. Gular divergent. Breath 
slightly wheezy. 

34.99044808 -117.28800603     

TORTOISE3 25 Tortoise Female, MCL 235. Nuchal, LM1, RM1 
laminae peeling. RM8 has bone chip. 

35.00548588 -117.35750416     

TORTOISE30 26 Tortoise Adult 1, MCL 225? Inside shallow burrow. 34.99003937 -117.29273552     
TORTOISE31 27 Tortoise Male, Adult 2. In shallow burrow. 34.99601123 -117.27489590     
TORTOISE32 28 Tortoise Female, MCL 215. V4 chipped center. LM9 

linear chip on forward edge. RMs 
delaminating. 

34.99718235 -117.27538255     

TORTOISE33 29 Tortoise Male, MCL 245. RM8,9,10 + RC3 chipped. 
Gorgeous shell. 

34.99681304 -117.27608755     

TORTOISE34 30 Tortoise Adult 1 size. Inside hidden burrow under 
Atriplex.

34.99780588 -117.27695273     
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GPS Identifier Ident # Feature Type Description Latitude Longitude 
UTMS 

Easting Westing 
TORTOISE35 31 Tortoise Subadult size? Inside burrow beside wash 

under Atriplex. 
35.00279412 -117.34591258     

TORTOISE6 32 Tortoise Male, MCL 270. High dome, no shell 
damage or disease, central scutes polished. 
Dry nose. 2 wet TY scats.  

35.02314487 -117.36250715     

TORTOISE7 33 Tortoise Juvenile, MCL 70. In wash. 4 years of age? 
Dry nose. 

35.02164032 -117.36309757     

TORTOISE8 34 Tortoise Female, MCL 250. V1, R/LC1 laminae 
peeling. R/LC4 slight laminae peeling. 
Moisture on pygal.  

35.02024868 -117.36422628     

TORTOISE9 35 Tortoise Female, MCL 210. 5 RCs with RC3 
compressed, RM6 expanded in size. Bone 
chip on pygal. V1, LC1 irregular scute rings. 
Dry nose. Dirt on pygal. 

35.01371389 -117.36543361     

ZTORTOISE1 36 Tortoise Female, MCL 265. RM5,6 straight vertical 
line thru, otherwise exc carapace condition. 
Slight whistle in breath, but nose dry. 

35.00687971 -117.26409598     

ZTORTOISE2 37 Tortoise Adult 2 size. Dove into deep burrow. 34.99719501 -117.27536453     
ZTORTOISE3 38 Tortoise Female, MCL 230. Found enroute to 

transects w/I project boundary feeding on 
Erodium in the road.  

35.00309721 -117.28106280     

ZTORTOISE4 39 Tortoise Adult 2 size. Dove into deep burrow. 35.00480728 -117.27710797     
ZTORTOISE5 40 Tortoise Subadult size. Inside burrow freshly dug. 34.99591056 -117.26953802     
ZTORTOISE6 41 Tortoise Subadult size. Inside burrow. 7 TY scat 

nearby.
35.00406574 -117.25952231     

TBUR1 1 Tortoise Burrow   Class 3. 190X100X1m 35.00335235 -117.34928655     
TBUR10 2 Tortoise Burrow   Class 3. 200X110X350. 1 NTY scat 3 m 

away. 
35.00444116 -117.35424276     

TBUR100 3 Tortoise Burrow   Class 3. 180X120X1m 34.99846973 -117.27459482     
TBUR101 4 Tortoise Burrow   Class 3. 220X200X1.2m 34.99328812 -117.27505993     
TBUR102 5 Tortoise Burrow   Class 2. 280X200X2m. 34.99682939 -117.27654864     
TBUR103 6 Tortoise Burrow   Class 3. 320X180X2m. 35.00068909 -117.27684343     
TBUR104 7 Tortoise Burrow   Class 3. 200X120X1+m. 34.99447600 -117.27901937     
TBUR105 8 Tortoise Burrow   Class 3. 160X100X2+m. 34.99341846 -117.28094738     
TBUR106 9 Tortoise Burrow   Class 3. 160X100X250 35.00782661 -117.33924586     
TBUR107 10 Tortoise Burrow   Class 3. 200X120X700. 35.00432021 -117.34465454     
TBUR108 11 Tortoise Burrow   Class 3. 210X120X700. 35.00183674 -117.34687851     
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GPS Identifier Ident # Feature Type Description Latitude Longitude 
UTMS 

Easting Westing 
TBUR109 12 Tortoise Burrow   Class 2. 180X90X800. TY (11) scat outside. 35.00214729 -117.34790077     
TBUR11 13 Tortoise Burrow   Class 3. 140X70X250. 35.01745641 -117.35479220     
TBUR110 14 Tortoise Burrow   Class 3. 220X120X600. 35.00222758 -117.34815499     
TBUR12 15 Tortoise Burrow   Class 5. 110X60X250. 35.00608100 -117.35506210     
TBUR13 16 Tortoise Burrow   Class 3. 230X150X400. 35.01505123 -117.35526854     
TBUR14 17 Tortoise Burrow   Class 2. 170X100X1+m. In kit fox complex 

with holes useable by burrowing owls also. 
35.02025421 -117.35758035     

TBUR15 18 Tortoise Burrow   Class 3. 240X130X1.5m. In kit fox complex 
with holes useable by burrowing owls also. 

35.01543503 -117.35757843     

TBUR16 19 Tortoise Burrow   Class 3. 160X90X300. 35.00798092 -117.35819953     
TBUR17 20 Tortoise Burrow   Class 5. 200X120X1m. Dug out by canid.  35.01106462 -117.35980206     
TBUR18 21 Tortoise Burrow   Class 5. 180X100X200. 35.01284368 -117.36019576     
TBUR19 22 Tortoise Burrow   Class 3. 250X150X1m. Under Atriplex. 35.02309651 -117.36012376     
TBUR2 23 Tortoise Burrow   Class 4. 90X50X400 35.00737634 -117.34977831     
TBUR20 24 Tortoise Burrow   Class 2.  35.01794365 -117.36041134     
TBUR21 25 Tortoise Burrow   Class 3. 160X90X300 35.00860001 -117.36038427     
TBUR22 26 Tortoise Burrow   Class 2. 220X130X2+m. 35.01868285 -117.36086321     
TBUR23 27 Tortoise Burrow   Class 3. 220X120X150. 35.02173387 -117.36077042     
TBUR24 28 Tortoise Burrow   Class 3. 310X170X1.5m. 35.01517813 -117.36150359     
TBUR25 29 Tortoise Burrow   Class 2. 180X100X1100. 35.02080733 -117.36214690     
TBUR26 30 Tortoise Burrow   Class 3. 300X180X300. 35.02270298 -117.36275702     
TBUR27 31 Tortoise Burrow   Class 3. 200X140X150. 35.01862083 -117.36377307     
TBUR28 32 Tortoise Burrow   Class 3. 220X180X400. In dike berm. 35.01779051 -117.36380735     
TBUR29 33 Tortoise Burrow   Class 3. 350X180X1.2m. In dike berm. 35.01701033 -117.36381683     
TBUR3 34 Tortoise Burrow   Class 3. 200X110X300 35.00371185 -117.34970899     
TBUR30 35 Tortoise Burrow   Class 3. 260X130X2m. In kit fox complex. 35.01255048 -117.36468066     
TBUR31 36 Tortoise Burrow   Class 3. 280X200X300. 35.01917319 -117.36511728     
TBUR32 37 Tortoise Burrow   Class 3. 220X130X1m. 35.02078830 -117.36518534     
TBUR33 38 Tortoise Burrow   Class 3. 200X140X1.2m. 35.01953655 -117.36555875     
TBUR34 39 Tortoise Burrow   Class 5. 210X120X800 35.00885365 -117.36546312     
TBUR35 40 Tortoise Burrow   Class 3. 250X140X1.5m. 35.01471075 -117.36581180     
TBUR36 41 Tortoise Burrow   Class 3. 210X120X250. 35.01915459 -117.36618723     
TBUR37 42 Tortoise Burrow   Class 5. 160X100X200. 35.01385664 -117.36613601     
TBUR38 43 Tortoise Burrow   Class 3. 160X70X150. 35.00201996 -117.27771213     
TBUR39 44 Tortoise Burrow   Class 3. 310X130X2+m. 35.00165845 -117.27825260     
TBUR4 45 Tortoise Burrow   Class 3. 150mmX80mmX400mm. 35.00399658 -117.34990857     
TBUR40 46 Tortoise Burrow   Class 3. 300X160X300. 35.00532981 -117.27820918     
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TBUR41 47 Tortoise Burrow   Class 3. 280X150X700. 34.99890056 -117.27887915     
TBUR42 48 Tortoise Burrow   Class 3. 200X110X250. 35.00203237 -117.27884243     
TBUR43 49 Tortoise Burrow   Class 3. 260X140X1.5m. 35.00433848 -117.27952195     
TBUR44 50 Tortoise Burrow   Class 3. 280X200X3m. 34.99961821 -117.27991515     
TBUR45 51 Tortoise Burrow   Class 3. 280X130X2m. 35.00030997 -117.28021665     
TBUR46 52 Tortoise Burrow   Class 3. 270X140X350. 34.99880861 -117.28030524     
TBUR47 53 Tortoise Burrow   Class 3. 280X150X600. 34.99718118 -117.28026509     
TBUR48 54 Tortoise Burrow   Class 3. 220X140X250. 35.00154831 -117.28063826     
TBUR49 55 Tortoise Burrow   Class 3. 160X110X300. 35.00731951 -117.28060054     
TBUR5 56 Tortoise Burrow   Class 3. 160X90X300 35.00371587 -117.35053503     
TBUR50 57 Tortoise Burrow   Class 3. 280X140X400. +1 NTY Adult 

nearby.
35.00576911 -117.28014096     

TBUR51 58 Tortoise Burrow   Class 3. 280X140X2m. In kit fox complex, 
NTY scat. 

34.99871121 -117.28087974     

TBUR52 59 Tortoise Burrow   Class 3. 180X100X600. Kit fox digs.  35.00419867 -117.28086893     
TBUR53 60 Tortoise Burrow   Class 3. 300X140X300. 35.00326828 -117.28132465     
TBUR54 61 Tortoise Burrow   Class 3. In kit fox complex with BUOW 

pellets also. 
35.00399298 -117.28154870     

TBUR55 62 Tortoise Burrow   Class 3. 280X250X2m. 5 NTY Adult scat 
near. 

35.00624822 -117.28185589     

TBUR56 63 Tortoise Burrow   Class 3. 200X110X250. 35.00338336 -117.28234506     
TBUR57 64 Tortoise Burrow   Class 3. 220X180X2m. 35.00242037 -117.28219754     
TBUR58 65 Tortoise Burrow   Class 3. 220X200X700. May have tracks?     474212 3872639 
TBUR59 66 Tortoise Burrow   Class 3. 160X90X400.     474188 3873782 
TBUR6 67 Tortoise Burrow   Class 3. 140X60X250. 35.00355335 -117.35117524     
TBUR60 68 Tortoise Burrow   Class 3. 170X120X500     474192 3872913 
TBUR61 69 Tortoise Burrow   Class 3. 120X80X250.     474128 3873389 
TBUR62 70 Tortoise Burrow   Class 3. 160Z100X3m.     474044 3873461 
TBUR63 71 Tortoise Burrow   Class 3. 200X140X3m.     474060 3873737 
TBUR64 72 Tortoise Burrow   Class 3. 280X180X2.5m. 1 NTY scat 

outside. 
35.00656069 -117.28524663     

TBUR65 73 Tortoise Burrow   Class 3. 220X210X2m. 35.00756283 -117.28557620     
TBUR66 74 Tortoise Burrow   Class 3. 200X160X2m. 35.00758764 -117.28572096     
TBUR67 75 Tortoise Burrow   Class 3. 200X130X300. 35.00239111 -117.28641397     
TBUR68 76 Tortoise Burrow   Class 3. 160X90X2+m. 35.00182366 -117.28783906     
TBUR69 77 Tortoise Burrow   Class 4. 280X150X2+m. 34.99974051 -117.28964914     
TBUR7 78 Tortoise Burrow   Class 3. In wash bank. 35.00787992 -117.35133064     
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TBUR70 79 Tortoise Burrow   Class 3. 120X70X400. 34.99626537 -117.28988676     
TBUR71 80 Tortoise Burrow   Class 3. 240X120X800. 2 NTY scat near. 35.00247007 -117.29011836     
TBUR72 81 Tortoise Burrow   Class 3. 260X180X1.5M 35.00385434 -117.29008483     
TBUR73 82 Tortoise Burrow   Class 3. 170X100X400. 35.00719763 -117.29045698     
TBUR74 83 Tortoise Burrow   Class 3. 210X110X600. 34.99765802 -117.29049018     
TBUR75 84 Tortoise Burrow   Class 3. 250X150X1.5m. 35.00612123 -117.27532589     
TBUR76 85 Tortoise Burrow   Class 3. 180X130X300. 35.00692707 -117.27526059     
TBUR77 86 Tortoise Burrow   Class 3. 170X110X300. 35.00420462 -117.27479406     
TBUR78 87 Tortoise Burrow   Class 3. 240X130X1.5m. Scorpion inside. 35.00995059 -117.27502238     
TBUR79 88 Tortoise Burrow   Class 3. 200X150X300. 35.00586122 -117.27436641     
TBUR8 89 Tortoise Burrow   Class 3. 170X100X1m 35.02031322 -117.35373843     
TBUR80 90 Tortoise Burrow   Class 3. 310X170X1+m. 1 NTY scat outside. 35.00699303 -117.27337441     
TBUR81 91 Tortoise Burrow   Class 3. 200X120X600. 35.00455423 -117.27301961     
TBUR82 92 Tortoise Burrow   Class 3. 220X140X1.5+m. 35.00616834 -117.27256246     
TBUR83 93 Tortoise Burrow   Class 3. 180X120X1.5m. 1 NTY scat inside. 35.00499018 -117.27228410     
TBUR84 94 Tortoise Burrow   Class 3. 180X130X1.2m. 35.00406892 -117.27216465     
TBUR85 95 Tortoise Burrow   Class 3. 140X120X300. 35.01015460 -117.27091868     
TBUR86 96 Tortoise Burrow   Class 3. 250X180X400. 35.00366776 -117.26892480     
TBUR87 97 Tortoise Burrow   2 NTY scat outside. 35.00391469 -117.26862447     
TBUR88 98 Tortoise Burrow   Class 3. 240X120X500. Dug out by canid. 34.99069300 -117.29148746     
TBUR89 99 Tortoise Burrow   Class 3. 210X120X1m. 34.98955775 -117.29205122     
TBUR9 100 Tortoise Burrow   Class 3. 160X90X300. 35.01921770 -117.35396281     
TBUR90 101 Tortoise Burrow   Class 3. 170X90X250. 34.99358517 -117.29093593     
TBUR91 102 Tortoise Burrow   Class 3. 250X120X400 34.99555525 -117.29282940     
TBUR92 103 Tortoise Burrow   Class 3. 160X80X500. 34.99057431 -117.29385710     
TBUR93 104 Tortoise Burrow   Class 3. 220X130X300. 34.98881050 -117.29409406     
TBUR94 105 Tortoise Burrow   Class 3. 180X110X250. 34.99823051 -117.27289153     
TBUR95 106 Tortoise Burrow   Class 3. 350X250X2m. In kit fox complex of 

holes. 
34.99288830 -117.27327936     

TBUR96 107 Tortoise Burrow   Class 3. 270X130X700 34.99319776 -117.27344130     
TBUR97 108 Tortoise Burrow   Class 3. 160X100X200. 34.99391039 -117.27406760     
TBUR98 109 Tortoise Burrow   Class 3. 170X100X1.5m. 34.99209680 -117.27313134     
TBUR99 110 Tortoise Burrow   Class 3. 200X130X250. 34.99980756 -117.27449080     
TBVR61 111 Tortoise Burrow     35.00279152 -117.2835231     
ZBUR1 112 Tortoise Burrow   Class 3. 200X100X600. 35.00432700 -117.37916552     
ZBUR10 113 Tortoise Burrow   Class 3. 160X110X1.3m. 35.00722496 -117.36261327     
ZBUR11 114 Tortoise Burrow   Class 3. 280X180X2m. 1 NTY scat inside. 35.01673607 -117.36663776     
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ZBUR12 115 Tortoise Burrow   Class 3. 300X210X500. 2 NTY scat outside. 35.01712290 -117.36649551     
ZBUR13 116 Tortoise Burrow   Class 3. 200X90X2+m. 35.00188577 -117.35149912     
ZBUR14 117 Tortoise Burrow   Class 3. 170X90X250 34.99780026 -117.27706941     
ZBUR15 118 Tortoise Burrow   Class 3. 170X90X2m. 4 NTY scat outside. 35.00266185 -117.27706580     
ZBUR16 119 Tortoise Burrow   Class 3. 180X120X2m. 35.00218760 -117.26934582     
ZBUR17 120 Tortoise Burrow   Class 3. 220X120X250. 34.99857911 -117.26927734     
ZBUR18 121 Tortoise Burrow   Class 3. 180X110X800. 34.98479884 -117.29012883     
ZBUR19 122 Tortoise Burrow   Class 3. 310X150X2.5m. 34.99528561 -117.25344937     
ZBUR2 123 Tortoise Burrow   Class 3. 200X110X1m. 2 NTY scat outside. 34.98506547 -117.27940980     
ZBUR20 124 Tortoise Burrow   Class 3. 170X90X350. 34.98943848 -117.26240904     
ZBUR3 125 Tortoise Burrow   Class 3. 220X120X1.5m. 34.98388723 -117.27729421     
ZBUR4 126 Tortoise Burrow   Class 3. 220X130X2+m. 1 NTY scat outside. 34.98133753 -117.28682494     
ZBUR5 127 Tortoise Burrow   Class 3. 220X130X300. 34.99240005 -117.26486988     
ZBUR6 128 Tortoise Burrow   Class 3. 250X16X2.5m. 34.98741341 -117.26890200     
ZBUR7 129 Tortoise Burrow   Class 3. 170X100X400. 34.98681871 -117.27006465     
ZBUR8 130 Tortoise Burrow   Class 3. 240X120X1.5m. 1 NTY scat inside. 34.99596245 -117.26410671     
ZBUR9 131 Tortoise Burrow   Class 3. 180X100X350. 35.00335604 -117.34927741     
ATBUR1 132 Tortoise Burrow (active) Tracks inside. 180X100X300. 3 NTY scat 

nearby.
35.00458826 -117.35358713     

ATBUR10 133 Tortoise Burrow (active) Scat outside (4), tracks inside. 
350X200X400. 

35.02364913 -117.36131307     

ATBUR11 134 Tortoise Burrow (active) Scat outside (10). 350X140X1m. Under 
Atriplex.

35.02537094 -117.36137711     

ATBUR12 135 Tortoise Burrow (active) Scat in (4) and out (1). 320X150X1m. 35.02390989 -117.36199468     
ATBUR13 136 Tortoise Burrow (active) Scat in (2) and out (7). 210X120X1+m. 35.01635000 -117.36289063     
ATBUR14 137 Tortoise Burrow (active) Scat in (1). 270X220X1m. 35.02113313 -117.36304670     
ATBUR15 138 Tortoise Burrow (active) Tracks inside kit fox hole.  35.01725399 -117.36320872     
ATBUR16 139 Tortoise Burrow (active) Tracks inside. 300X180X600. 35.02061161 -117.36344727     
ATBUR17 140 Tortoise Burrow (active) Tracks inside. 210X150X1.5m 35.02322936 -117.36343704     
ATBUR18 141 Tortoise Burrow (active) Tracks inside, fresh digging. In dike berm.  35.02137369 -117.36378439     
ATBUR19 142 Tortoise Burrow (active) Scat in (1), out (3), tracks inside. Under 

Atriplex in dike berm. 200X150X200. 
35.01949690 -117.36381523     

ATBUR2 143 Tortoise Burrow (active) Tracks inside, none on apron. 
160X110X350. 

35.02033761 -117.35373926     

ATBUR20 144 Tortoise Burrow (active) Tracks inside. 200X150X200. 35.01863407 -117.36379336     
ATBUR21 145 Tortoise Burrow (active) Tracks inside. 200X150X250. In dike berm. 35.01801507 -117.36380132     
ATBUR22 146 Tortoise Burrow (active) Tracks inside. 180X110X2+m. 35.01373032 -117.36541802     
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ATBUR23 147 Tortoise Burrow (active) Scat inside (1). Dug out by canid.  35.01744283 -117.36520001     
ATBUR24 148 Tortoise Burrow (active) Tracks inside. 180X120X300. 35.01924134 -117.36541970     
ATBUR25 149 Tortoise Burrow (active) Tracks inside. 170X110X1m. 35.01581130 -117.36544560     
ATBUR26 150 Tortoise Burrow (active) Tracks inside. 180X110X200. 35.01364877 -117.36567736     
ATBUR27 151 Tortoise Burrow (active) Tracks inside tall mammal hole. 35.01374700 -117.36564073     
ATBUR28 152 Tortoise Burrow (active) Tracks inside. 330X220X3m. + NTY Adult 

(3) scat. 
35.01418261 -117.36558532     

ATBUR29 153 Tortoise Burrow (active) Scat out (5), tracks inside. 320X200X3m. 35.01547812 -117.36576051     
ATBUR3 154 Tortoise Burrow (active) TY Scat in/out, tracks inside. 35.00451023 -117.35532101     
ATBUR30 155 Tortoise Burrow (active) Scat, tracks inside. 320X180X800. 35.01789261 -117.36579454     
ATBUR31 156 Tortoise Burrow (active) Scat (2 NTY Adult), tracks inside. 

280X200X600. 
35.01712399 -117.36653809     

ATBUR32 157 Tortoise Burrow (active) Tortoise11 found here. 220X150X2m. 35.00454216 -117.27749546     
ATBUR33 158 Tortoise Burrow (active) Scat in/outside. 220X140X2+m 35.00456655 -117.27760996     
ATBUR34 159 Tortoise Burrow (active) Tracks inside. 180X100X300. 35.00390665 -117.27766930     
ATBUR35 160 Tortoise Burrow (active) Tracks inside. 230X140X1m. 35.00289235 -117.27801614     
ATBUR36 161 Tortoise Burrow (active) Tortoise 12 found here. 210X140X600. 34.99854265 -117.27775128     
ATBUR37 162 Tortoise Burrow (active) Tracks inside, scat out (7 TY, 1 NTY). 

180X140X1m. 
34.99681623 -117.27790198     

ATBUR38 163 Tortoise Burrow (active) Scat (TY 3 Subadult) outside, tracks nearby. 
In kit fox complex of holes. 

35.00659732 -117.27866733     

ATBUR39 164 Tortoise Burrow (active) Scat (9 NTY Adult) outside. 280X140X1m. 35.00474643 -117.27853104     
ATBUR4 165 Tortoise Burrow (active) Tracks inside. 200X100X700. 35 m from 

Tortoise3.  
35.00527541 -117.35793566     

ATBUR40 166 Tortoise Burrow (active) Tracks, scat inside (2), outside (5 NTY). 
250X180X1.5m. 

35.00447821 -117.27843130     

ATBUR41 167 Tortoise Burrow (active) Scat in (3), out (2). 320X230X2+m.  34.99736558 -117.27832829     
ATBUR42 168 Tortoise Burrow (active) Scat in/out (4 TY, 4 NTY), tracks inside. 35.00425047 -117.27898442     
ATBUR43 169 Tortoise Burrow (active) Tracks inside, TY scat outside. 34.99901505 -117.27945473     
ATBUR44 170 Tortoise Burrow (active) Tortoise18 found here. 300X150X2+m. 34.99885429 -117.27991691     
ATBUR45 171 Tortoise Burrow (active) Scat (2 TY Subadult) inside. 210X160X1.5m. 35.00544196 -117.28142230     
ATBUR46 172 Tortoise Burrow (active) Tortoise20 found here. 220X130X2+m. 35.00817924 -117.2836613 474118 3873987 
ATBUR47 173 Tortoise Burrow (active) Tracks, scat inside (6+ scat). 

220X150X3+m. 
35.00259178 -117.2839363 474091 3873367 

ATBUR48 174 Tortoise Burrow (active) Class 3. 250X150X1m. 1 NTY scat inside. 35.00908121 -117.28539079     
ATBUR49 175 Tortoise Burrow (active) Scat in (1), outside (1 NTY Adult). 35.00652021 -117.28554997     
ATBUR5 176 Tortoise Burrow (active) TY Scat in/out (8). 260X160X1+m. 35.00882925 -117.35830371     
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ATBUR50 177 Tortoise Burrow (active) Tracks inside. 220X140X400. 35.00712832 -117.28656468     
ATBUR51 178 Tortoise Burrow (active) Tortoise 22 found here. 200X160X400. 35.00623925 -117.28732542     
ATBUR52 179 Tortoise Burrow (active) Old tracks inside. 210X140X2+m. 34.99972626 -117.28969306     
ATBUR53 180 Tortoise Burrow (active) Tracks, scat inside. 210X130X2+m. 34.99697180 -117.29230905     
ATBUR54 181 Tortoise Burrow (active) Tracks, scat in (2) outside (1) 34.99678127 -117.29278539     
ATBUR55 182 Tortoise Burrow (active) Tracks inside. 220X130X600. 35.00217620 -117.29403346     
ATBUR56 183 Tortoise Burrow (active) Tracks, scat inside. 300X150X3+m. 35.00480502 -117.27710277     
ATBUR57 184 Tortoise Burrow (active) Tracks inside, 1 scat outside. 180X110X1m. 35.00872607 -117.27458635     
ATBUR58 185 Tortoise Burrow (active) Scat in/outside. 220X140X1m. 35.00526091 -117.27425233     
ATBUR59 186 Tortoise Burrow (active) Tracks inside. 230X110X1m. 35.00984330 -117.27381404     
ATBUR6 187 Tortoise Burrow (active) Scat TY, NTY (6), tracks inside. 

270X180X1+m. In wash. 
35.02391727 -117.36069482     

ATBUR60 188 Tortoise Burrow (active) Tracks inside, NTY scat out. 240X130X2m. 35.00462808 -117.27353283     
ATBUR61 189 Tortoise Burrow (active) Tracks inside. 220X130X1.5m 35.01027530 -117.27340107     
ATBUR62 190 Tortoise Burrow (active) Tracks inside. 240X140X300. 35.01021822 -117.27331482     
ATBUR63 191 Tortoise Burrow (active) Tortoise25 found here. 210X130X250. 1 TY 

scat. 
35.00859339 -117.27270260     

ATBUR64 192 Tortoise Burrow (active) Tortoise26 found here. 2220X130X600. 35.00358646 -117.27225736     
ATBUR65 193 Tortoise Burrow (active) Tracks inside. 250X140X500. Entrance dug 

by canid. 
35.00939000 -117.27172762     

ATBUR66 194 Tortoise Burrow (active) Tracks inside. 180X110X700. 35.00652247 -117.26809876     
ATBUR67 195 Tortoise Burrow (active) NTY Scats in (12), out (7). 360X180X1m.     473650 3872065 
ATBUR68 196 Tortoise Burrow (active) Tracks inside. 200X110X350. 34.99225907 -117.29149827     
ATBUR69 197 Tortoise Burrow (active) Tracks fresh. 200X120X300. 34.98943219 -117.29148586     
ATBUR7 198 Tortoise Burrow (active) Scat inside (4), outside (1). 310X180X700. 35.02292527 -117.36103253     
ATBUR70 199 Tortoise Burrow (active) Tracks, scat in/out (4 NTY). 300X160X2m. 34.99226804 -117.29195517     
ATBUR71 200 Tortoise Burrow (active) Tracks inside. 190X160X1.5m. 34.98917688 -117.29216731     
ATBUR72 201 Tortoise Burrow (active) Scat in/outside. 310X150X2+m. 34.99161207 -117.29212515     
ATBUR73 202 Tortoise Burrow (active) Tortoise30 found here. 270X130X350. 34.99005111 -117.29271214     
ATBUR74 203 Tortoise Burrow (active) Tracks, scat inside. 280X140X2m. 35.00011560 -117.27361372     
ATBUR75 204 Tortoise Burrow (active) Scat inside. 320X130X2.5m 34.99837065 -117.27382435     
ATBUR76 205 Tortoise Burrow (active) Tortoise31 found here. 220X160X300. 34.99600955 -117.27492800     
ATBUR77 206 Tortoise Burrow (active) Tortoise32 found here. 280X180X3+m. 34.99720900 -117.27537526     
ATBUR78 207 Tortoise Burrow (active) Tracks in, scat out. 230X140X2m. 34.99738360 -117.27614882     
ATBUR79 208 Tortoise Burrow (active) Fresh tracks in, scat in/out. 260X150X2+m. 34.99682050 -117.27609074     
ATBUR8 209 Tortoise Burrow (active) Scat inside (12) outside (22), tracks inside. 

250X150X1.5+m.  
35.01885879 -117.36114702     
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ATBUR80 210 Tortoise Burrow (active) Scat inside. 310X170X2m. 35.00167748 -117.27673916     
ATBUR81 211 Tortoise Burrow (active) Tortoise34 found here. 260X140X2+m. 34.99778065 -117.27695692     
ATBUR82 212 Tortoise Burrow (active) Fresh tracks inside. 200X120X400. 34.99544076 -117.28091880     
ATBUR83 213 Tortoise Burrow (active) Tracks, scat in/outside. 210X100X2m. 35.00407940 -117.34564503     
ATBUR84 214 Tortoise Burrow (active) Tortoise35 found here. 220X120X1m. 35.00277467 -117.34592800     
ATBUR85 215 Tortoise Burrow (active) Tracks, scat in/outside. 220X120X1.5m 34.99671305 -117.34800789     
ATBUR9 216 Tortoise Burrow (active) Scat in/out (8), tracks inside. 35.01874639 -117.36157634     
ZABUR1 217 Tortoise Burrow (Active) Tracks, scat in/outside. 260X140X3m. 34.99892746 -117.34891011     
ZABUR2 218 Tortoise Burrow (Active) Tracks, scat in/outside. 260X110X2m. 35.01064779 -117.36721083     
ZABUR3 219 Tortoise Burrow (Active) Class 2. 320X150X1+m. 20+scat 

surrounding. On sand dune at edge of dry 
lake bed. 

35.01034738 -117.26055102     

ZABUR4 220 Tortoise Burrow (Active) Class 2. 280X130X1.2m. 2 TY large Adult 
scat out. 

34.99454230 -117.25420391     

TCARC1 1 Tortoise Carcass Female, MCL 210. >4 yr. TSD. 65% bone 
frags present, 80% disartic, scutes peeled 
off. 

35.01173794 -117.34785156     

TCARC10 2 Tortoise Carcass 1 marginal bone. >4 yr TSD. 35.01314736 -117.35615015     
TCARC11 3 Tortoise Carcass Subadult. MCL 190. 2-3 yrs TSD. Bones 

intact, 35% scutes present. 
35.01189535 -117.35639088     

TCARC12 4 Tortoise Carcass Adult 1 size. >5 yrs TSD. Disartic bones, 
most scutes missing.  

35.00821201 -117.35744440     

TCARC13 5 Tortoise Carcass Small adult size. >5 yrs TSD. Scattered 
carapace bones. Scutes delaminating. 

35.01063338 -117.35772687     

TCARC14A 6 Tortoise Carcass Subadult size. >5 yrs TSD. Scattered bone 
frags. 

35.02272318 -117.35791496     

TCARC14B 7 Tortoise Carcass Subadult size. >5 yrs TSD. Scattered bone 
frags. 

35.02278957 -117.35809224     

TCARC15 8 Tortoise Carcass Male, MCL 255. <1 yr TSD. Limbs present, 
full, intact.  

35.01682718 -117.35829491     

TCARC16A 9 Tortoise Carcass Male, MCL 210. <1 yr. TSD. Fractured bone 
frags. Tissue adhered to bone, scutes 
peeled off. 

35.00921801 -117.35898902     

TCARC16B 10 Tortoise Carcass Male, MCL 210. <1 yr. Same as 16A; full 
plastron, larger pieces of carapace. 

35.01006450 -117.35889682     



D-11 

GPS Identifier Ident # Feature Type Description Latitude Longitude 
UTMS 

Easting Westing 
TCARC17 11 Tortoise Carcass Male, MCL 240. 1-2 yrs TSD. Plastron 

attached to fractured carapace (major force 
applied). 

35.02322936 -117.35996526     

TCARC18 12 Tortoise Carcass Female? Subadult size. >4 yrs TSD. Bone 
frags, scutes off.  

35.00808653 -117.36071007     

TCARC19 13 Tortoise Carcass Bone frags fractured, <5% bones present. 35.02464155 -117.36065459     
TCARC2 14 Tortoise Carcass Carapace only, 2-3 yrs TSD. Scutes begin to 

peel. 
35.01875502 -117.35027913     

TCARC20 15 Tortoise carcass     35.01590568 -117.36   
TCARC21 16 Tortoise Carcass Juvenile carcass MCL 60, 2-3 yr TSD. 1/2 

plastron, 1/2 carapace. 
35.01023943 -117.36136596     

TCARC22 17 Tortoise Carcass Male, MCL 270. >4 yrs TSD. Carapace 
mostly present, disartic, scutes delaminating.

35.01877681 -117.36154156     

TCARC23 18 Tortoise Carcass Imm size. >4 yrs TSD. Bone frags of 
plastron, disartic.  

35.01891428 -117.36136973     

TCARC24 19 Tortoise Carcass Adult 1 size. >4 yrs TSD. Bone frags; few 
scutes. 

35.01768826 -117.36209200     

TCARC25 20 Tortoise Carcass Juvenile, MCL 60. <1 yr TSD. Limbs present, 
intact. 

35.02353656 -117.36206149     

TCARC26 21 Tortoise Carcass Subadult size. >4 yrs TSD. 2 plastron bone 
pieces. 

35.02354788 -117.36268074     

TCARC27 22 Tortoise Carcass Small adult size. >4 yrs TSD. Bone frags 
only.

35.02174770 -117.36306002     

TCARC28 23 Tortoise Carcass Male, MCL 225. 4 yrs TSD. Bones disartic., 
most scutes off. 

35.01306538 -117.36335699     

TCARC29 24 Tortoise Carcass Male, MCL 245. 2-3 yrs. TSD. Bones intact, 
scutes peeled off.  

35.01541575 -117.36353737     

TCARC3 25 Tortoise Carcass Subadult size. >5 yrs TSD. Bone frags only. 
Same as TCARC4/5? 

35.01283798 -117.30792822     

TCARC30 26 Tortoise Carcass Male, MCL 200. >4 yrs TSD. 65% bone frags 
disartic., scutes off. 

35.02065310 -117.36380375     

TCARC31 27 Tortoise Carcass Imm size. >5 yrs TSD. Scattered bone frags, 
disartic. 

35.02363279 -117.36504612     

TCARC32 28 Tortoise Carcass Imm. MCL 130. 2-3 yrs. TSD. Bones intact, 
scutes mostly attached. 

35.01889248 -117.36489834     

TCARC33 29 Tortoise Carcass Small Adult Male. >4 yrs TSD. 5% bones 
present, 

35.01790233 -117.36530663     
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TCARC34 30 Tortoise Carcass Female, Adult size. >4 yrs TSD. <5% bones 

present, disartic., scutes peeling. 
35.02108234 -117.36544568     

TCARC35 31 Tortoise Carcass Juvenile, <60 MCL. >4 yrs TSD. Single 
plastron bone frag (limb opening). 

35.00831243 -117.36554953     

TCARC36 32 Tortoise Carcass Imm size. >4 yrs TSD. Bone frags of 
plastron, disartic.  

34.99881288 -117.27871863     

TCARC37 33 Tortoise Carcass Subadult size. >4 yrs TSD. Disartic plastron 
bones. Scutes off. 

35.00790733 -117.28086390     

TCARC38 34 Tortoise Carcass Large Imm. >5 yrs TSD. Disintegrating 
scattered bone frags. 

35.00752956 -117.29206648     

TCARC39 35 Tortoise Carcass Female, MCL 240. 1-2 yrs TSD. Bone intact, 
interior bones present, scutes peeled off.  

35.00694299 -117.28537370     

TCARC4 36 Tortoise Carcass Subadult size. >5 yrs TSD. Bone frags only. 
Same as TCARC3/5? 

35.01100193 -117.30776645     

TCARC40 37 Tortoise Carcass Male, Adult 1 size. >5 yrs TSD. Bone frags 
of plaston disartic, scutes separated & 
peeling. 

35.00921616 -117.27637363     

TCARC41 38 Tortoise Carcass Subadult size. >5 yrs TSD. Bone frags 
disartic. 

35.00664007 -117.27514015     

TCARC42 39 Tortoise Carcass Male, MCL 240. 4 yrs TSD. Bones disartic, 
some intact, 80% present. Scutes mostly off. 

35.01005293 -117.27400658     

TCARC43 40 Tortoise Carcass Male, MCL 265. 1-2 yrs TSD. Bones intact, 
most scutes adhered. 

35.00324129 -117.27248459     

TCARC44 41 Tortoise Carcass Adult size. >4 yrs TSD. Scattered, disartic 
bones. 

35.00648936 -117.27176693     

TCARC45 42 Tortoise Carcass Imm size. >4 yrs TSD. 25% present, bone 
frags scattered. 

35.00819332 -117.27042843     

TCARC46 43 Tortoise Carcass Imm, MCL 175. 80% bones present, disartic, 
scutes peeling off, delaminating. 

35.00806516 -117.27018250     

TCARC47 44 Tortoise Carcass Imm size. >5 yrs TSD. Bone frags, 2 peeling 
scutes

35.00730501 -117.26826950     

TCARC48 45 Tortoise Carcass Adult 2 size. >5 yrs. TSD. Bone frags 
scattered. 

35.00551027 -117.26805476     

TCARC49 46 Tortoise Carcass Subadult size. >5 yrs TSD. Bone frags 
scattered. 

35.00447812 -117.26807470     

TCARC5 47 Tortoise Carcass Subadult size. >5 yrs TSD. Bone frags only. 
Same as TCARC3/4? 

35.01233691 -117.30834514     
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TCARC50 48 Tortoise Carcass Adult size, Male? >4 yrs TSD. Bones 

disartic, scutes off. 
    473675 3872101 

TCARC51 49 Tortoise Carcass Adult. >5 yrs TSD. 20% scattered bone frags 
present. 

34.99809522 -117.27352386     

TCARC52 50 Tortoise Carcass Juvenile. >5 yrs TSD. Bone frags, several. 34.99948117 -117.27445082     
TCARC53 51 Tortoise Carcass Subadult size. >4 yrs TSD. 25% bone frags 

present. 
34.99222060 -117.27590751     

TCARC54 52 Tortoise Carcass Juvenile size. 1-2 yrs. TSD. 5% bone frags 
present, fractured as in predation. 

34.99280649 -117.27908802     

TCARC55 53 Tortoise Carcass Imm size. >4 yrs TSD. 5% present, bone 
frags scattered. 

35.00508204 -117.33405931     

TCARC56 54 Tortoise Carcass Adult size. >5 yrs TSD. 8 bone frags found. 35.00934198 -117.33673615     
TCARC57 55 Tortoise Carcass Subadult size. >5 yrs TSD. 8% bone frags 

disartic. 
35.00058213 -117.34227165     

TCARC58 56 Tortoise Carcass Subadult size. 2-3 yrs. TSD. 7% bones 
present. 

34.99937665 -117.34405615     

TCARC59 57 Tortoise Carcass Imm size. >4 yrs TSD. 3 plastron bone frags 
found. 

34.99621416 -117.34375742     

TCARC6 58 Tortoise Carcass Imm, MCL 170. 1 yr TSD. Whole, intact; 
limbs present, skin dried. 

35.01569152 -117.30852242     

TCARC60 59 Tortoise Carcass Female, MCL 218. <1 yr TSD. Intact bones, 
scutes firmly adhered. 

35.00038859 -117.34379648     

TCARC61 60 Tortoise Carcass Male, MCL 250. 3-4 yrs TSD. 90% bones 
present & disartic, scutes delaminating, 
some adhered. 

35.00376013 -117.34501194     

TCARC62 61 Tortoise Carcass Subadult size. >4 yrs TSD. 6 bone frags 
disartic. 

34.99703030 -117.34525954     

TCARC63 62 Tortoise Carcass Male, MCL 265. <1  yr TSD. Intact, dried 
skin. Short gular for male. 

35.00020771 -117.34579045     

TCARC64 63 Tortoise Carcass Subadult size. >4 yrs TSD. Bone frags 
disartic. 

35.00771706 -117.34631726     

TCARC7 64 Tortoise carcass   35.00798285 -117.3531662     
TCARC7 65 Tortoise Carcass Imm. size, 5 yrs TSD. Bone frags just above 

wash. 
35.00798285 -117.35316619     

TCARC8 66 Tortoise Carcass Male, MCL 240. >4 yrs TSD. Disarticulated. 35.01083655 -117.35449213     
TCARC9 67 Tortoise Carcass Adult size. > 5 yrs TSD. Bone frags disartic. 35.01264587 -117.35505246     
ZCARC1 68 Tortoise Carcass Adult size. >4 yrs TSD. 1 pygal bone. 35.00465054 -117.38375888     
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ZCARC10 69 Tortoise Carcass Imm size. >4 yrs TSD. Scattered bone frags. 35.01135564 -117.37425548     
ZCARC11 70 Tortoise Carcass Adult 1 size. >4 yrs TSD. Scattered bone 

frags. 
35.01248980 -117.37415381     

ZCARC12 71 Tortoise Carcass Juvenile 2 size. >5 yrs TSD. Bone frags. 34.99587393 -117.34400360     
ZCARC13 72 Tortoise Carcass Imm 1 size. >4 yrs TSD. Disartic bone frags. 34.99211624 -117.31922770     
ZCARC14 73 Tortoise Carcass Male, MCL 200. <1 yr TSD. Intact, limbs, 

head inside shell. Some scavenging. 
34.99134477 -117.27159812     

ZCARC15 74 Tortoise Carcass Imm size. >4 yrs TSD. Scattered bone frags. 34.98153132 -117.28378993     
ZCARC16 75 Tortoise Carcass Female, MCL 205. 4 yrs TSD. Rear 

carapace disartic. Scutes mostly off. 
34.98887454 -117.27704125     

ZCARC17 76 Tortoise Carcass Adult 1 size. >4 yrs TSD. Disartic. Fractured 
bone frags. 

35.00118806 -117.26975150     

ZCARC18 77 Tortoise Carcass Juvenile, MCL 90. >4 yrs TSD. 45% bones 
present, shattered. 

35.00267191 -117.26613580     

ZCARC19 78 Tortoise Carcass Subadult/Imm size. >5 yrs TSD. Disartic. 
Frags. 

35.01203584 -117.27303478     

ZCARC2 79 Tortoise Carcass Female, Adult 2 size. >4 yrs TSD. Disartic 
bone frags. 

35.03238257 -117.37713953     

ZCARC3 80 Tortoise Carcass Subadult size. >4 yrs TSD. 70% bones, 
disartic frags. 

34.98535020 -117.34931018     

ZCARC4 81 Tortoise Carcass Male, Adult 1 size. >4 yrs TSD. Disartic bone 
frags. 

34.98511702 -117.29008240     

ZCARC5 82 Tortoise Carcass Imm size. >4 yrs TSD. 50% disartic bone 
frags present. 

34.98122857 -117.30135178     

ZCARC6 83 Tortoise Carcass Juvenile 1 size. >4 yrs TSD. 5% bone frags 
present. 

34.98514736 -117.27459398     

ZCARC7 84 Tortoise Carcass Male, MCL 235. 1-2 yrs TSD. Intact 
carapace; plastron fractured in 1/2 as from 
predator force.  

35.00193019 -117.26389146     

ZCARC8 85 Tortoise Carcass Male, MCL 215. 1-2 yrs TSD. Plastron intact, 
carapace broken open.  

34.99915536 -117.34947522     

ZCARC9 86 Tortoise Carcass Adult 1 size. >4 yrs TSD. 3 % disartic. 
Fractured bone frags present. 

35.00196657 -117.35712606     

ZEGGSHL1 1 Tortoise Eggshell Tortoise eggshell fragment,  pitted porcelain 
texture

35.03811479 -117.37534781     

TPALLET23 1 Tortoise Pallet   34.99616344 -117.2835331     
ZPALLET1 2 Tortoise Pallet   34.98130292 -117.27676431     
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ZPALLET2 3 Tortoise Pallet   35.00166910 -117.34885253     
ZPALLET3 4 Tortoise Pallet   35.01808313 -117.36658436     
ZPALLET4 5 Tortoise Pallet   35.01387675 -117.36961023     
ZPALLET5 6 Tortoise Pallet   34.99664214 -117.27544877     
ZPALLET6 7 Tortoise Pallet   34.99112668 -117.27169099     
ZPALLET7 8 Tortoise Pallet   34.99260566 -117.29036554     
ZPALLET8 9 Tortoise Pallet   34.99267414 -117.30812511     
ZPALLET9 10 Tortoise Pallet   34.99983137 -117.26040434     
TPALLET1 11 Tortoise Pallet   Old burrow with collapsed roof; looks used. 35.00573331 -117.35366534     
TPALLET10 12 Tortoise Pallet     35.00464585 -117.27894536     
TPALLET11 13 Tortoise Pallet   Under shrub. 35.00689714 -117.27889222     
TPALLET12 14 Tortoise Pallet     34.99728989 -117.27923462     
TPALLET13 15 Tortoise Pallet     35.00630488 -117.27991800     
TPALLET14 16 Tortoise Pallet     35.00720224 -117.28001850     
TPALLET15 17 Tortoise Pallet   Under Atriplex. 35.00495757 -117.27990995     
TPALLET16 18 Tortoise Pallet     35.00403187 -117.28110479     
TPALLET17 19 Tortoise Pallet     34.99833536 -117.28099734     
TPALLET18 20 Tortoise Pallet     34.99751285 -117.28111535     
TPALLET19 21 Tortoise Pallet     35.00456898 -117.28132239     
TPALLET2 22 Tortoise Pallet   170X110X150. 35.01413827 -117.36646609     
TPALLET20 23 Tortoise Pallet     35.00603842 -117.28147326     
TPALLET21 24 Tortoise Pallet     35.00688381 -117.28118970     
TPALLET22 25 Tortoise Pallet     35.00664543 -117.28173084     
TPALLET24 26 Tortoise Pallet     35.00236496 -117.28700683     
TPALLET25 27 Tortoise Pallet     35.00103450 -117.28771191     
TPALLET26 28 Tortoise Pallet     35.00663588 -117.28787377     
TPALLET27 29 Tortoise Pallet     34.99997335 -117.28816965     
TPALLET28 30 Tortoise Pallet     35.00539829 -117.28992180     
TPALLET29 31 Tortoise Pallet     34.99771460 -117.29089276     
TPALLET3 32 Tortoise Pallet   Under shrub, 1TY Adult scat nearby. 35.00498665 -117.27747551     
TPALLET30 33 Tortoise Pallet     35.00331530 -117.29198023     
TPALLET31 34 Tortoise Pallet     35.00341379 -117.29191351     
TPALLET32 35 Tortoise Pallet     35.00250360 -117.29258423     
TPALLET33 36 Tortoise Pallet     35.00576047 -117.27718625     
TPALLET35 37 Tortoise Pallet     35.00526309 -117.27630414     
TPALLET36 38 Tortoise Pallet     35.00991991 -117.27563862     
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TPALLET37 39 Tortoise Pallet     35.00795427 -117.27510897     
TPALLET38 40 Tortoise Pallet     35.00504768 -117.27446901     
TPALLET39 41 Tortoise Pallet     35.00969427 -117.27425250     
TPALLET4 42 Tortoise Pallet   Under shrub. 35.00537256 -117.27753645     
TPALLET40 43 Tortoise Pallet     35.00955974 -117.27421872     
TPALLET41 44 Tortoise Pallet     35.00919655 -117.27401127     
TPALLET42 45 Tortoise Pallet     35.00677577 -117.27320493     
TPALLET43 46 Tortoise Pallet     35.00892037 -117.27246137     
TPALLET44 47 Tortoise Pallet     35.00611100 -117.27238753     
TPALLET45 48 Tortoise Pallet     35.00553248 -117.27213875     
TPALLET46 49 Tortoise Pallet     35.00547197 -117.27218058     
TPALLET47 50 Tortoise Pallet     35.00844821 -117.27154674     
TPALLET48 51 Tortoise Pallet     35.00368604 -117.27103544     
TPALLET49 52 Tortoise Pallet     35.00890528 -117.26937859     
TPALLET5 53 Tortoise Pallet   Under shrub. 35.00616549 -117.27758422     
TPALLET50 54 Tortoise Pallet     35.00485162 -117.26812885     
TPALLET51 55 Tortoise Pallet     34.98922147 -117.29168678     
TPALLET52 56 Tortoise Pallet     34.99621877 -117.27399174     
TPALLET53 57 Tortoise Pallet     34.99562181 -117.27404807     
TPALLET54 58 Tortoise Pallet     34.99527530 -117.27402770     
TPALLET55 59 Tortoise Pallet     34.99610309 -117.27530301     
TPALLET56 60 Tortoise Pallet     34.99663375 -117.27538071     
TPALLET57 61 Tortoise Pallet     34.99619404 -117.27574280     
TPALLET58 62 Tortoise Pallet     34.99380151 -117.27793668     
TPALLET59 63 Tortoise Pallet     34.99475956 -117.28093715     
TPALLET6 64 Tortoise Pallet   Under shrub. 35.00357866 -117.27808278     
TPALLET60 65 Tortoise Pallet     34.99211758 -117.28236509     
TPALLET7 66 Tortoise Pallet     35.00664200 -117.27857312     
TPALLET8 67 Tortoise Pallet     35.00587162 -117.27837581     
TPALLET9 68 Tortoise Pallet     35.00349585 -117.27840934     
ATPALLET1 69 Tortoise Pallet (active) Tracks inside, under Atriplex. 35.01827314 -117.36416384     
ATPALLET10 70 Tortoise Pallet (active) Tracks inside.  35.00874837 -117.28085518     
ATPALLET11 71 Tortoise Pallet (active) Scat near (3 TY, 5 NTY). 35.00519662 -117.28107168     
ATPALLET12 72 Tortoise Pallet (active) 1 TY Imm scat nearby. 35.00490250 -117.28178909     
ATPALLET13 73 Tortoise Pallet (active) Old tracks inside, 1 NTY scat nearby. 35.00687501 -117.28536741     
ATPALLET14 74 Tortoise Pallet (active) Tracks in 2 pallets under same Atriplex. 35.00681785 -117.28638262     
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ATPALLET15 75 Tortoise Pallet (active) Scat (3 TY, 4 NTY Imm size).  35.00729319 -117.28665018     
ATPALLET16 76 Tortoise Pallet (active) Tracks inside. 35.00858936 -117.28651539     
ATPALLET17 77 Tortoise Pallet (active) Tracks inside. 35.01012384 -117.27430916     
ATPALLET18 78 Tortoise Pallet (active) Tracks, scat inside. 35.00907870 -117.27044444     
ATPALLET19 79 Tortoise Pallet (active) Tracks inside. 35.00933242 -117.27002811     
ATPALLET2 80 Tortoise Pallet (active) Tracks, TY Scat (4). 35.01901637 -117.36521032     
ATPALLET20 81 Tortoise Pallet (active) Tortoise29 found here. 34.99040927 -117.28802766     
ATPALLET21 82 Tortoise Pallet (active) 4 scat outside 34.99835447 -117.27435811     
ATPALLET3 83 Tortoise Pallet (active) Tracks inside. 35.00625559 -117.27748373     
ATPALLET4 84 Tortoise Pallet (active) Tracks inside. 35.00665834 -117.27863481     
ATPALLET5 85 Tortoise Pallet (active) Scat (NTY Subadult -2) 35.00508799 -117.27873405     
ATPALLET6 86 Tortoise Pallet (active) Tortoise14 found here. TY (3) NTY (5) scat, 

tracks. 
35.00665063 -117.27917620     

ATPALLET7 87 Tortoise Pallet (active) Tracks (Tortoise16 spent the night?). 35.00267317 -117.27945104     
ATPALLET8 88 Tortoise Pallet (active) Tortoise19 found here. TY (2), NTY (2) scat. 35.00706327 -117.28010383     
ATPALLET9 89 Tortoise Pallet (active) Tracks inside. 35.00678860 -117.28003141     
TPALLET34 90 Tortoise Pallet (active) Tracks over apron, not inside. 35.00847076 -117.27670035     
ZAPALLET1 91 Tortoise Pallet (active) Tracks inside. 34.99609463 -117.27530971     
ZAPALLET2 92 Tortoise Pallet (active) TY scat outside. 34.99940749 -117.27104399     
TSCAT1 1 Tortoise Scat TY. Imm size (2) 35.00438115 -117.35281499     
TSCAT10 2 Tortoise Scat TY. Adult size. +1 NTY scat.  35.02211566 -117.35824403     
TSCAT100 3 Tortoise Scat TY. Small Adult size. +1 NTY scat.  35.01795170 -117.36611523     
TSCAT101 4 Tortoise Scat NTY. Adult size. 35.01548826 -117.36599461     
TSCAT102 5 Tortoise Scat NTY. Adult size (10).  35.01451445 -117.36636794     
TSCAT103 6 Tortoise Scat TY. Adult size. 34.99695637 -117.27756059     
TSCAT104 7 Tortoise Scat NTY. Adult size (2).  34.99725376 -117.27734475     
TSCAT105 8 Tortoise Scat TY. Adult size. +1 NTY scat.  34.99851306 -117.27756402     
TSCAT106 9 Tortoise Scat NTY. Adult size. 35.00145494 -117.27731676     
TSCAT107 10 Tortoise Scat NTY. Adult size. 35.00220923 -117.27762002     
TSCAT108 11 Tortoise Scat NTY. Adult size (2).  35.00284013 -117.27751750     
TSCAT109 12 Tortoise Scat NTY. Adult size (3) 35.00389835 -117.27755581     
TSCAT11 13 Tortoise Scat TY. Adult size. + 1 NTY Adult size.  35.00912053 -117.35810699     
TSCAT110 14 Tortoise Scat NTY. Adult size (2).  35.00428316 -117.27747283     
TSCAT111 15 Tortoise Scat TY. Adult size (4). 35.00493703 -117.27736630     
TSCAT112 16 Tortoise Scat TY. Adult size. 35.00538438 -117.27743947     
TSCAT113 17 Tortoise Scat TY. Adult size. 35.00941205 -117.27728231     
TSCAT114 18 Tortoise Scat NTY. Adult size (2).  35.00992578 -117.27775270     
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TSCAT115 19 Tortoise Scat TY. Adult size (3). 35.00512328 -117.27767257     
TSCAT116 20 Tortoise Scat NTY. Adult size. 35.00390824 -117.27768523     
TSCAT117 21 Tortoise Scat TY. Adult size (2). 34.99824727 -117.27787675     
TSCAT118 22 Tortoise Scat TY. Adult size (2). 34.99641507 -117.27768196     
TSCAT119 23 Tortoise Scat TY. Adult size. +1 NTY scat.  34.99645086 -117.27826324     
TSCAT12 24 Tortoise Scat TY. Adult size. + 2 NTY Adult size.  35.02205062 -117.35832752     
TSCAT120 25 Tortoise Scat TY. Adult size (3) + 1 NTY Adult. 34.99671916 -117.27813919     
TSCAT121 26 Tortoise Scat TY. Adult size. 34.99745719 -117.27805034     
TSCAT122 27 Tortoise Scat TY. Adult size (5) + 1 NTY Adult. 34.99771116 -117.27812125     
TSCAT123 28 Tortoise Scat TY. Adult size (6). 34.99817527 -117.27816291     
TSCAT124 29 Tortoise Scat TY. Adult size. 34.99892721 -117.27825000     
TSCAT125 30 Tortoise Scat NTY. Adult size. 35.00198753 -117.27798505     
TSCAT126 31 Tortoise Scat TY. Adult size. + NTY (10)   35.00370758 -117.27808764     
TSCAT127 32 Tortoise Scat TY. Imm size (6) + NTY Adult (5). 35.00416037 -117.27821874     
TSCAT128 33 Tortoise Scat TY. Imm size (3) 35.00495874 -117.27827934     
TSCAT129 34 Tortoise Scat TY. Subadult + NTY Subadult (2) 35.00532461 -117.27795672     
TSCAT13 35 Tortoise Scat NTY. Imm size.  35.01760980 -117.35859205     
TSCAT130 36 Tortoise Scat TY. Subadult + NTY Subadult  35.00604495 -117.27826199     
TSCAT131 37 Tortoise Scat TY. Imm size (3) 35.00653496 -117.27796602     
TSCAT132 38 Tortoise Scat NTY. Adult size (2).  35.00787439 -117.27822033     
TSCAT133 39 Tortoise Scat NTY. Adult size. 35.00721079 -117.27856709     
TSCAT134 40 Tortoise Scat NTY. Adult size (3) 35.00626230 -117.27835712     
TSCAT135 41 Tortoise Scat TY. Adult size (2) + NTY Adult (2). 35.00586164 -117.27841127     
TSCAT136 42 Tortoise Scat TY. Adult size. 35.00538538 -117.27840750     
TSCAT137 43 Tortoise Scat TY. Subadult (3) + NTY Adult (4) 35.00468432 -117.27856700     
TSCAT138 44 Tortoise Scat TY. Imm size (2) + NTY Adult. 35.00306075 -117.27844882     
TSCAT139 45 Tortoise Scat NTY. Adult size (3) 35.00206087 -117.27857857     
TSCAT14 46 Tortoise Scat NTY. Imm size.  35.00908423 -117.35865349     
TSCAT140 47 Tortoise Scat   34.99854952 -117.2785362     
TSCAT141 48 Tortoise Scat TY. Adult size (2) 34.99642085 -117.27837154     
TSCAT142 49 Tortoise Scat TY. Adult size (4) + NTY Adult 34.99561686 -117.27893572     
TSCAT143 50 Tortoise Scat NTY. Adult size (4) 34.99683634 -117.27890488     
TSCAT144 51 Tortoise Scat NTY. Imm size (4). 34.99712259 -117.27868435     
TSCAT145 52 Tortoise Scat TY. Imm size (2) + NTY Adult. 34.99876795 -117.27873456     
TSCAT146 53 Tortoise Scat NTY. Adult size. 34.99926156 -117.27882885     
TSCAT147 54 Tortoise Scat NTY. Adult size (9).  35.00295463 -117.27889993     
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TSCAT148 55 Tortoise Scat NTY. Adult size (4) 35.00406490 -117.27889130     
TSCAT149 56 Tortoise Scat TY. Subadult (2) + NTY Adult (5). 35.00600212 -117.27870128     
TSCAT15 57 Tortoise Scat NTY. Adult size. 35.00892037 -117.35862466     
TSCAT150 58 Tortoise Scat TY. Adult size. 35.00662146 -117.27892114     
TSCAT151 59 Tortoise Scat NTY. Adult size (6).  35.00946511 -117.27918215     
TSCAT152 60 Tortoise Scat TY. Adult (5).  35.00688884 -117.27910093     
TSCAT153 61 Tortoise Scat TY. Adult (5) + NTY Adult. 35.00450922 -117.27897780     
TSCAT154 62 Tortoise Scat NTY. Adult size (2).  35.00379500 -117.27897746     
TSCAT155 63 Tortoise Scat NTY. Adult size (6).  34.99749709 -117.27907394     
TSCAT156 64 Tortoise Scat TY. Adult size (2) 34.99691790 -117.27923026     
TSCAT157 65 Tortoise Scat TY. Adult size (4). 34.99563748 -117.27916178     
TSCAT158 66 Tortoise Scat TY. Adult size (3). + NTY Adult (2). 34.99865321 -117.27937016     
TSCAT159 67 Tortoise Scat NTY. Adult size (10).  35.00350507 -117.27958767     
TSCAT16 68 Tortoise Scat NTY. Adult size. 35.00870772 -117.35877276     
TSCAT160 69 Tortoise Scat TY. Adult size (3). + NTY Adult (2). 35.00429900 -117.27942539     
TSCAT161 70 Tortoise Scat TY. Adult size. 35.00540894 -117.27935499     
TSCAT162 71 Tortoise Scat TY. Adult (22) +NTY (5). 35.00663370 -117.27952112     
TSCAT163 72 Tortoise Scat TY. Adult size (2) + NTY Subadult  35.00774556 -117.27934023     
TSCAT164 73 Tortoise Scat TY. Adult size (8). 35.00825099 -117.27958172     
TSCAT165 74 Tortoise Scat TY. Adult size (4) + NTY Adult 35.00726452 -117.27966704     
TSCAT166 75 Tortoise Scat TY. Adult size (2) + NTY Adult  34.99733984 -117.27983695     
TSCAT167 76 Tortoise Scat TY. Adult size (2) 34.99603009 -117.27996578     
TSCAT168 77 Tortoise Scat TY. Adult size. 34.99563027 -117.28020282     
TSCAT169 78 Tortoise Scat TY. Adult (5).  35.00714080 -117.28045100     
TSCAT17 79 Tortoise Scat NTY. Adult size. 35.02507120 -117.35929269     
TSCAT170 80 Tortoise Scat TY. Adult size. 35.00573843 -117.28015085     
TSCAT171 81 Tortoise Scat TY. Adult size (2) + NTY Adult  35.00765302 -117.28111812     
TSCAT172 82 Tortoise Scat NTY. Adult size (6).  35.00625660 -117.28109943     
TSCAT173 83 Tortoise Scat TY. Subadult size. 35.00578838 -117.28106163     
TSCAT174 84 Tortoise Scat NTY. Adult size (2) 35.00326199 -117.28105140     
TSCAT175 85 Tortoise Scat NTY. Adult size (3) 34.99912720 -117.28107403     
TSCAT176 86 Tortoise Scat TY. Adult size. 34.99597083 -117.28145055     
TSCAT177 87 Tortoise Scat NTY. Adult size (2) 35.00237066 -117.28119238     
TSCAT178 88 Tortoise Scat TY. Subadult + NTY Adult (2) 35.00401628 -117.28133789     
TSCAT179 89 Tortoise Scat TY. Imm size + NTY Imm. 35.00495791 -117.28150226     
TSCAT18 90 Tortoise Scat NTY. Adult size. 35.02506760 -117.35952110     
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TSCAT180 91 Tortoise Scat TY. Adult size (5) + NTY Adult (3). 35.00683755 -117.28130872     
TSCAT181 92 Tortoise Scat TY. Adult size (5) + NTY Adult (3). 35.00707853 -117.28172011     
TSCAT182 93 Tortoise Scat TY. Adult size (4) + NTY Adult (2). 35.00641644 -117.28157426     
TSCAT183 94 Tortoise Scat TY. Adult size (4) + NTY Adult 35.00568822 -117.28169496     
TSCAT184 95 Tortoise Scat NTY. Adult size. 35.00270016 -117.28207701     
TSCAT185 96 Tortoise Scat TY. Adult size (3) 35.00465322 -117.28204365     
TSCAT186 97 Tortoise Scat TY. Subadult size  (2) + NTY Adult. 35.00514809 -117.28183402     
TSCAT187 98 Tortoise Scat TY. Adult size + NTY Adult. 35.00612559 -117.28192052     
TSCAT188 99 Tortoise Scat TY. Adult size (3). + NTY Adult  35.00619105 -117.28218555     
TSCAT189 100 Tortoise Scat TY. Adult size (3). + NTY Adult (2). 35.00576450 -117.28229435     
TSCAT19 101 Tortoise Scat NTY. Adult size. 35.02491362 -117.35945052     
TSCAT190 102 Tortoise Scat TY. Adult (5).  35.00485213 -117.28243047     
TSCAT191 103 Tortoise Scat TY. Adult size (2).     474228 3873848 
TSCAT192 104 Tortoise Scat TY. Adult size     474212 3873859 
TSCAT193 105 Tortoise Scat TY. Subadult size.     474225 3873874 
TSCAT194 106 Tortoise Scat NTY. Adult size     474190 3873215 
TSCAT195 107 Tortoise Scat TY. Adult size     474187 3872655 
TSCAT196 108 Tortoise Scat TY. Adult size + NTY Adult.      474184 3873955 
TSCAT197 109 Tortoise Scat TY. Subadult size.     474134 3874051 
TSCAT198 110 Tortoise Scat TY. Subadult size.     474113 3874108 
TSCAT199 111 Tortoise Scat TY. Subadult size.     474090 3873321 
TSCAT2 112 Tortoise Scat NTY. Imm size.  35.00364010 -117.35354505     
TSCAT20 113 Tortoise Scat NTY. Adult size. 35.02123388 -117.35940459     
TSCAT200 114 Tortoise Scat NTY. Subadult size.     474095 3874055 
TSCAT201 115 Tortoise Scat TY. Subadult size.     474074 3874048 
TSCAT202 116 Tortoise Scat TY. Subadult size (2).     474071 3873952 
TSCAT203 117 Tortoise Scat TY. Subadult size.     474073 3873763 
TSCAT204 118 Tortoise Scat TY. Adult size.     474061 3873358 
TSCAT205 119 Tortoise Scat TY. Adult size     474056 3873384 
TSCAT206 120 Tortoise Scat TY. Adult size (3).      474061 3873393 
TSCAT207 121 Tortoise Scat NTY. Adult size     474056 3873736 
TSCAT208 122 Tortoise Scat NTY. Adult size     474011 3873141 
TSCAT209 123 Tortoise Scat TY. Adult size     474025 3873837 
TSCAT21 124 Tortoise Scat NTY. Adult size. 35.00870705 -117.35952387     
TSCAT210 125 Tortoise Scat TY. Subadult size (2).     474027 3874036 
TSCAT211 126 Tortoise Scat NTY. Adult size 35.00938154 -117.28523514     
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TSCAT212 127 Tortoise Scat TY. Adult size. 35.00748681 -117.28538476     
TSCAT213 128 Tortoise Scat TY. Adult size. 35.00729822 -117.28541887     
TSCAT214 129 Tortoise Scat TY. Subadult size. 35.00656983 -117.28569707     
TSCAT215 130 Tortoise Scat TY. Adult size. 35.00880243 -117.28589170     
TSCAT216 131 Tortoise Scat TY. Adult size. 35.00708121 -117.28579329     
TSCAT217 132 Tortoise Scat TY. Adult size (2). 35.00309017 -117.28595406     
TSCAT218 133 Tortoise Scat TY. Adult size. 35.00324733 -117.28601173     
TSCAT219 134 Tortoise Scat NTY. Adult size 35.00498515 -117.28613486     
TSCAT22 135 Tortoise Scat TY. Small Adult size (2) 35.01559286 -117.35962520     
TSCAT220 136 Tortoise Scat NTY. Adult size 35.00500191 -117.28633787     
TSCAT221 137 Tortoise Scat TY. Subadult size. 35.00680704 -117.28658362     
TSCAT222 138 Tortoise Scat TY. Adult size (9). 35.00738170 -117.28669276     
TSCAT223 139 Tortoise Scat NTY. Adult size 35.00683419 -117.28681907     
TSCAT224 140 Tortoise Scat TY. Imm size. 35.00724290 -117.28724630     
TSCAT225 141 Tortoise Scat TY. Imm size. 35.00642356 -117.28725401     
TSCAT226 142 Tortoise Scat TY. Subadult size (2). 35.00136525 -117.28768718     
TSCAT227 143 Tortoise Scat TY. Adult size + NTY Adult (2).  35.00559652 -117.28788751     
TSCAT228 144 Tortoise Scat NTY. Adult size (3). 35.00657704 -117.28794409     
TSCAT229 145 Tortoise Scat NTY. Adult size (3). 35.00610773 -117.28804048     
TSCAT23 146 Tortoise Scat NTY. Adult size (2) 35.02464498 -117.35990030     
TSCAT230 147 Tortoise Scat TY. Adult size. 34.99731562 -117.28855454     
TSCAT231 148 Tortoise Scat TY. Juvenile size. 34.99919333 -117.28861355     
TSCAT232 149 Tortoise Scat NTY. Adult size 34.99978367 -117.28853216     
TSCAT233 150 Tortoise Scat TY. Adult size. 35.00650395 -117.28889217     
TSCAT234 151 Tortoise Scat TY. Subadult size. 35.00526552 -117.28891346     
TSCAT235 152 Tortoise Scat TY. Adult size + NTY Adult. 35.00372644 -117.28902016     
TSCAT236 153 Tortoise Scat TY. Subadult size (2). 34.99966498 -117.28885001     
TSCAT237 154 Tortoise Scat TY. Adult size (5). 35.00526560 -117.28921043     
TSCAT238 155 Tortoise Scat NTY. Adult size (16) 35.00308078 -117.28953942     
TSCAT239 156 Tortoise Scat TY. Imm size (6). 35.00300274 -117.28950044     
TSCAT24 157 Tortoise Scat NTY. Adult size (4) 35.02420074 -117.35992603     
TSCAT240 158 Tortoise Scat TY. Subadult size (2). 35.00015197 -117.28930430     
TSCAT241 159 Tortoise Scat NTY. Adult size (3). 34.99978149 -117.28919802     
TSCAT242 160 Tortoise Scat TY. Adult size (6). 34.99826873 -117.28924085     
TSCAT243 161 Tortoise Scat NTY. Adult size (2). 34.99880986 -117.28953187     
TSCAT244 162 Tortoise Scat TY. Imm size (2) +NTY Adult (2). 35.00310123 -117.28966397     
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TSCAT245 163 Tortoise Scat TY. Adult size (3).  35.00474291 -117.28973052     
TSCAT246 164 Tortoise Scat TY. Adult size. 34.99726701 -117.28964637     
TSCAT247 165 Tortoise Scat TY. Adult size. 34.99699904 -117.28965710     
TSCAT248 166 Tortoise Scat TY. Adult size (3).  34.99665236 -117.28964821     
TSCAT249 167 Tortoise Scat TY. Adult size (17). 34.99714907 -117.28977562     
TSCAT25 168 Tortoise Scat NTY. Adult size (2) 35.02405590 -117.35980835     
TSCAT250 169 Tortoise Scat TY. Adult size (2). 34.99754319 -117.28988073     
TSCAT251 170 Tortoise Scat TY. Adult size (5). 34.99812271 -117.28989665     
TSCAT252 171 Tortoise Scat NTY. Adult size 34.99868665 -117.28982541     
TSCAT253 172 Tortoise Scat TY. Adult size + NTY Adult. 35.00038667 -117.29000998     
TSCAT254 173 Tortoise Scat TY. Imm size. 35.00441920 -117.29013386     
TSCAT255 174 Tortoise Scat NTY. Adult size 35.00510400 -117.29019228     
TSCAT256 175 Tortoise Scat TY. Adult size 35.00522504 -117.29079042     
TSCAT257 176 Tortoise Scat NTY. Adult size 35.00270795 -117.29069092     
TSCAT258 177 Tortoise Scat NTY. Adult size (3). 34.99808776 -117.29056276     
TSCAT259 178 Tortoise Scat NTY. Adult size 34.99777964 -117.29077432     
TSCAT26 179 Tortoise Scat NTY. Adult size. 35.02325141 -117.35996031     
TSCAT260 180 Tortoise Scat TY. Adult size (3).  35.00497618 -117.29101136     
TSCAT261 181 Tortoise Scat TY. Adult size (2). 35.00551639 -117.29105403     
TSCAT262 182 Tortoise Scat TY. Adult size (2). 35.00525035 -117.29104598     
TSCAT263 183 Tortoise Scat TY. Adult size 35.00438685 -117.29120742     
TSCAT264 184 Tortoise Scat NTY. Imm size (2). 34.99821944 -117.29087264     
TSCAT265 185 Tortoise Scat TY. Adult size (2). 35.00293334 -117.29142694     
TSCAT266 186 Tortoise Scat TY. Adult size (2). 35.00429976 -117.29137631     
TSCAT267 187 Tortoise Scat TY. Adult size 35.00452909 -117.29148268     
TSCAT268 188 Tortoise Scat TY. Adult size (3).  35.00486604 -117.29129861     
TSCAT269 189 Tortoise Scat TY. Adult size 35.00449036 -117.29155392     
TSCAT27 190 Tortoise Scat TY. Small Adult size (5). +2 NTY small Adult. 35.02283835 -117.36016081     
TSCAT270 191 Tortoise Scat NTY. Subadult size. 34.99731897 -117.29152224     
TSCAT271 192 Tortoise Scat NTY. Adult size 34.99713382 -117.29187076     
TSCAT272 193 Tortoise Scat TY. Adult size (2). 35.00468843 -117.29227502     
TSCAT273 194 Tortoise Scat NTY. Adult size 34.99665957 -117.29215331     
TSCAT274 195 Tortoise Scat NTY. Adult size (3). 34.99677155 -117.29228709     
TSCAT275 196 Tortoise Scat NTY. Adult size (2). 34.99700029 -117.29213496     
TSCAT276 197 Tortoise Scat NTY. Adult size 35.00244811 -117.29237736     
TSCAT277 198 Tortoise Scat TY. Adult size 34.99625045 -117.29276536     
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TSCAT278 199 Tortoise Scat NTY. Adult size (9) 34.99669528 -117.29271448     
TSCAT279 200 Tortoise Scat TY. Adult size 34.99798651 -117.29276704     
TSCAT28 201 Tortoise Scat TY. Small Adult size (3). +1 NTY Adult. 35.02372029 -117.36010959     
TSCAT280 202 Tortoise Scat TY. Adult size 34.99753129 -117.29297809     
TSCAT281 203 Tortoise Scat TY. Adult size 34.99724127 -117.29286049     
TSCAT282 204 Tortoise Scat NTY. Adult size 34.99697691 -117.29280107     
TSCAT283 205 Tortoise Scat TY. Adult size (2) + NTY Adult (2).  34.99688680 -117.29300869     
TSCAT284 206 Tortoise Scat TY. Adult size (6). 34.99652856 -117.29291967     
TSCAT285 207 Tortoise Scat TY. Adult size (4). 34.99627509 -117.29293258     
TSCAT286 208 Tortoise Scat TY. Adult size (2). 34.99596085 -117.29288472     
TSCAT287 209 Tortoise Scat TY. Adult size (3).  34.99600628 -117.29314003     
TSCAT288 210 Tortoise Scat TY. Adult size (2) + NTY Adult.  34.99682218 -117.29321178     
TSCAT289 211 Tortoise Scat TY. Adult size 35.00243722 -117.29351512     
TSCAT29 212 Tortoise Scat TY. Adult size. + NTY Adult (2).  35.02396639 -117.36036608     
TSCAT290 213 Tortoise Scat TY. Adult size (3).  35.00231559 -117.29343331     
TSCAT291 214 Tortoise Scat NTY. Adult size (10) 35.00202533 -117.29368854     
TSCAT292 215 Tortoise Scat NTY. Adult size 34.99774075 -117.29340951     
TSCAT293 216 Tortoise Scat TY. Adult size 34.99659402 -117.29348109     
TSCAT294 217 Tortoise Scat TY. Adult size (3).  34.99728067 -117.29348545     
TSCAT295 218 Tortoise Scat TY. Juvenile size. 35.00237108 -117.29388217     
TSCAT296 219 Tortoise Scat TY. Adult size 34.99783739 -117.29415508     
TSCAT297 220 Tortoise Scat NTY. Subadult size. 35.00225139 -117.29461960     
TSCAT298 221 Tortoise Scat TY. Adult size 34.99777512 -117.27812016     
TSCAT299 222 Tortoise Scat NTY. Adult size 35.00341304 -117.27722355     
TSCAT3 223 Tortoise Scat NTY. Small adult size. 35.00434477 -117.35353449     
TSCAT30 224 Tortoise Scat NTY. Adult size (2) 35.02319659 -117.36037111     
TSCAT300 225 Tortoise Scat NTY. Imm size (2). 35.00410203 -117.27722263     
TSCAT301 226 Tortoise Scat TY. Adult size (6). 35.00426363 -117.27723562     
TSCAT302 227 Tortoise Scat TY. Adult size 35.00461794 -117.27713412     
TSCAT303 228 Tortoise Scat TY. Adult size (8). 35.00491424 -117.27718625     
TSCAT304 229 Tortoise Scat TY. Adult size (2). 35.00808410 -117.27719086     
TSCAT305 230 Tortoise Scat TY. Adult size 35.00932320 -117.27710855     
TSCAT306 231 Tortoise Scat NTY. Adult size (2). 35.00966149 -117.27712339     
TSCAT307 232 Tortoise Scat TY. Adult size (2). 35.01029659 -117.27715809     
TSCAT308 233 Tortoise Scat NTY. Subadult size (2). 35.00968387 -117.27691082     
TSCAT309 234 Tortoise Scat TY. Subadult size (2). 35.00934709 -117.27688911     
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TSCAT31 235 Tortoise Scat TY. Adult size (3). + NTY Adult (3). 35.02234658 -117.36069323     
TSCAT310 236 Tortoise Scat TY. Adult size (2) + NTY Adult.  35.00904945 -117.27689196     
TSCAT311 237 Tortoise Scat TY. Adult size (3).  35.00870747 -117.27703219     
TSCAT312 238 Tortoise Scat TY. Adult size (3).  35.00838870 -117.27700361     
TSCAT313 239 Tortoise Scat NTY. Adult size 35.00589148 -117.27664998     
TSCAT314 240 Tortoise Scat TY. Adult size (2). 35.00843137 -117.27670086     
TSCAT315 241 Tortoise Scat TY. Adult size (3) + NTY Adult.  35.00856112 -117.27669558     
TSCAT316 242 Tortoise Scat TY. Adult size (3).  35.00925623 -117.27675014     
TSCAT317 243 Tortoise Scat NTY. Adult size 35.00952529 -117.27647949     
TSCAT318 244 Tortoise Scat NTY. Adult size 35.00866908 -117.27651939     
TSCAT319 245 Tortoise Scat NTY. Adult size (4) 35.00829063 -117.27647681     
TSCAT32 246 Tortoise Scat TY. Adult size (2) 35.02372859 -117.36071569     
TSCAT320 247 Tortoise Scat NTY. Adult size 35.00718674 -117.27651704     
TSCAT321 248 Tortoise Scat TY. Adult size (8). 35.00491071 -117.27639659     
TSCAT322 249 Tortoise Scat TY. Adult size (8). 35.00518614 -117.27624480     
TSCAT323 250 Tortoise Scat TY. Adult size 35.00943418 -117.27626139     
TSCAT324 251 Tortoise Scat NTY. Adult size (2). 35.00824344 -117.27610750     
TSCAT325 252 Tortoise Scat TY. Adult size (2). 35.00788369 -117.27605319     
TSCAT326 253 Tortoise Scat TY. Adult size 35.00506888 -117.27603743     
TSCAT327 254 Tortoise Scat TY. Adult size 35.00976585 -117.27554072     
TSCAT328 255 Tortoise Scat NTY. Adult size 35.00803515 -117.27538314     
TSCAT329 256 Tortoise Scat NTY. Adult size (3). 35.00865525 -117.27533100     
TSCAT33 257 Tortoise Scat NTY. Adult size (3) 35.02324638 -117.36092079     
TSCAT330 258 Tortoise Scat TY. Adult size 35.00933426 -117.27518650     
TSCAT331 259 Tortoise Scat TY. Adult size (2). 35.00864686 -117.27507636     
TSCAT332 260 Tortoise Scat TY. Adult size + NTY Adult (2).  35.00824135 -117.27509036     
TSCAT333 261 Tortoise Scat TY. Adult size 35.00658399 -117.27528096     
TSCAT334 262 Tortoise Scat TY. Adult size (4). 35.00519654 -117.27487545     
TSCAT335 263 Tortoise Scat NTY. Adult size 35.00786676 -117.27502347     
TSCAT336 264 Tortoise Scat NTY. Adult size 35.00943300 -117.27493077     
TSCAT337 265 Tortoise Scat TY. Adult size (4). 35.00995469 -117.27497997     
TSCAT338 266 Tortoise Scat NTY. Subadult size. 35.00907501 -117.27466556     
TSCAT339 267 Tortoise Scat NTY. Adult size 35.00846213 -117.27477713     
TSCAT34 268 Tortoise Scat NTY, Subadult size (3). 35.02204291 -117.36104770     
TSCAT340 269 Tortoise Scat NTY. Adult size 35.00447243 -117.27460454     
TSCAT341 270 Tortoise Scat TY. Adult size (8). 35.00517575 -117.27453522     
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TSCAT342 271 Tortoise Scat TY. Adult size (19). 35.00883881 -117.27446591     
TSCAT343 272 Tortoise Scat TY. Adult size 35.00967080 -117.27447772     
TSCAT344 273 Tortoise Scat TY. Adult size (9). 35.01015770 -117.27454671     
TSCAT345 274 Tortoise Scat NTY. Adult size (4) 35.01039466 -117.27457579     
TSCAT346 275 Tortoise Scat TY. Adult size 35.01015318 -117.27425049     
TSCAT347 276 Tortoise Scat TY. Adult size (3) + Imm (5). 35.00981656 -117.27430447     
TSCAT348 277 Tortoise Scat TY. Adult size (2). 35.00824437 -117.27438301     
TSCAT349 278 Tortoise Scat NTY. Adult size 35.00775939 -117.27424001     
TSCAT35 279 Tortoise Scat NTY. Adult size (2) 35.02111654 -117.36106421     
TSCAT350 280 Tortoise Scat NTY. Adult size 35.00679748 -117.27442643     
TSCAT351 281 Tortoise Scat TY. Adult size + NTY Adult.  35.00451006 -117.27429081     
TSCAT352 282 Tortoise Scat TY. Adult size (10) + NTY Adult. 35.00451542 -117.27403583     
TSCAT353 283 Tortoise Scat NTY. Adult size 35.00891039 -117.27404396     
TSCAT354 284 Tortoise Scat TY. Adult size (2). 35.00920652 -117.27411789     
TSCAT355 285 Tortoise Scat TY. Adult size 35.00947508 -117.27412753     
TSCAT356 286 Tortoise Scat TY. Adult size 35.00980332 -117.27401186     
TSCAT357 287 Tortoise Scat NTY. Adult size (4) 35.01008386 -117.27407430     
TSCAT358 288 Tortoise Scat NTY. Adult size 35.00978110 -117.27381069     
TSCAT359 289 Tortoise Scat TY. Adult size (9) + NTY Adult. 35.00965487 -117.27384606     
TSCAT36 290 Tortoise Scat TY. Adult size. 35.01812294 -117.36134282     
TSCAT360 291 Tortoise Scat TY. Adult size (3).  35.00925330 -117.27383232     
TSCAT361 292 Tortoise Scat NTY. Adult size (7) 35.00853346 -117.27379770     
TSCAT362 293 Tortoise Scat TY. Adult size (2) + NTY Adult.  35.00417059 -117.27383483     
TSCAT363 294 Tortoise Scat TY. Adult size (8) + NTY Adult. 35.00375636 -117.27384992     
TSCAT364 295 Tortoise Scat TY. Adult size (2). 35.00407143 -117.27354809     
TSCAT365 296 Tortoise Scat NTY. Adult size 35.00598008 -117.27369544     
TSCAT366 297 Tortoise Scat TY. Adult size + NTY Adult. 35.00714525 -117.27358287     
TSCAT367 298 Tortoise Scat NTY. Adult size (3). 35.00747742 -117.27369008     
TSCAT368 299 Tortoise Scat TY. Adult size (7) + NTY Adult. 35.00983793 -117.27360601     
TSCAT369 300 Tortoise Scat NTY. Adult size 35.00975973 -117.27334080     
TSCAT37 301 Tortoise Scat TY. Small adult size (2). 35.01979555 -117.36129547     
TSCAT370 302 Tortoise Scat TY. Adult size (3) 35.00956493 -117.27337601     
TSCAT371 303 Tortoise Scat TY. Adult size 35.00920208 -117.27340953     
TSCAT372 304 Tortoise Scat TY. Adult size + NTY Adult (4) 35.00735622 -117.27337793     
TSCAT373 305 Tortoise Scat NTY. Adult size 35.00334028 -117.27337307     
TSCAT374 306 Tortoise Scat NTY. Adult size 35.00700703 -117.27319957     
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TSCAT375 307 Tortoise Scat TY. Adult size (3) 35.00915095 -117.27309127     
TSCAT376 308 Tortoise Scat NTY. Adult size (3). 35.01018846 -117.27303989     
TSCAT377 309 Tortoise Scat TY. Adult size (5). 35.00917585 -117.27290645     
TSCAT378 310 Tortoise Scat NTY. Adult size (2). 35.00863664 -117.27293235     
TSCAT379 311 Tortoise Scat TY. Adult size 35.00306435 -117.27311382     
TSCAT38 312 Tortoise Scat TY. Small Adult size (2) + NTY Adult. 35.02353522 -117.36133385     
TSCAT380 313 Tortoise Scat NTY. Adult size (2). 35.00672900 -117.27278902     
TSCAT381 314 Tortoise Scat NTY. Adult size 35.00802367 -117.27278005     
TSCAT382 315 Tortoise Scat NTY. Adult size (2). 35.00621972 -117.27259850     
TSCAT383 316 Tortoise Scat NTY. Adult size 35.00402458 -117.27259892     
TSCAT384 317 Tortoise Scat NTY. Adult size 35.00487937 -117.27239750     
TSCAT385 318 Tortoise Scat TY. Adult size (3) 35.00843883 -117.27228569     
TSCAT386 319 Tortoise Scat NTY. Adult size (2). 35.00714290 -117.27211730     
TSCAT387 320 Tortoise Scat TY. Adult size 35.00694014 -117.27196558     
TSCAT388 321 Tortoise Scat TY. Imm size (2) 35.00721909 -117.27191429     
TSCAT389 322 Tortoise Scat TY. Adult size 35.00882213 -117.27189015     
TSCAT39 323 Tortoise Scat NTY. Adult size, huge! 35.02401307 -117.36143201     
TSCAT390 324 Tortoise Scat TY. Adult size (2). 35.00940761 -117.27201202     
TSCAT391 325 Tortoise Scat NTY. Adult size (3). 35.00993768 -117.27165855     
TSCAT392 326 Tortoise Scat TY. Adult size + NTY Imm  35.00813683 -117.27172586     
TSCAT393 327 Tortoise Scat TY. Adult size + NTY Adult. 35.00327943 -117.27154573     
TSCAT394 328 Tortoise Scat TY. Adult size 35.00872632 -117.27129872     
TSCAT395 329 Tortoise Scat NTY. Adult size 35.00601009 -117.27129662     
TSCAT396 330 Tortoise Scat NTY. Adult size 35.00549376 -117.27130383     
TSCAT397 331 Tortoise Scat NTY. Adult size (3). 35.00382794 -117.27072095     
TSCAT398 332 Tortoise Scat NTY. Adult size 35.00735639 -117.27107626     
TSCAT399 333 Tortoise Scat TY. Adult size (2). 35.00898398 -117.27098121     
TSCAT4 334 Tortoise Scat TY. Adult size (2) 35.00458390 -117.35506226     
TSCAT40 335 Tortoise Scat TY. Adult size (2) 35.02463082 -117.36133444     
TSCAT400 336 Tortoise Scat TY. Subadult size 35.00933175 -117.27108364     
TSCAT401 337 Tortoise Scat TY. Adult size + NTY Adult. 35.00844721 -117.27092179     
TSCAT402 338 Tortoise Scat NTY. Subadult size. 35.00535378 -117.27062356     
TSCAT403 339 Tortoise Scat TY. Subadult size + NTY Subadult (4). 35.00928188 -117.27048869     
TSCAT404 340 Tortoise Scat TY. Adult size + NTY Adult 35.00794178 -117.27015836     
TSCAT405 341 Tortoise Scat TY. Adult size (2) + NTY Adult.  35.00955630 -117.27010648     
TSCAT406 342 Tortoise Scat TY. Subadult size 35.00864133 -117.26991101     
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TSCAT407 343 Tortoise Scat NTY. Adult size 35.00675457 -117.26998293     
TSCAT408 344 Tortoise Scat NTY. Adult size 35.00376935 -117.26998025     
TSCAT409 345 Tortoise Scat NTY. Adult size 35.00311020 -117.26968646     
TSCAT41 346 Tortoise Scat NTY. Adult size. 35.02320120 -117.36168355     
TSCAT410 347 Tortoise Scat NTY. Adult size 35.00574153 -117.26962024     
TSCAT411 348 Tortoise Scat NTY. Subadult size. 35.00873253 -117.26964681     
TSCAT412 349 Tortoise Scat NTY. Adult size 35.00466253 -117.26924012     
TSCAT413 350 Tortoise Scat TY. Adult size (2). 35.00583298 -117.26917005     
TSCAT414 351 Tortoise Scat NTY. Adult size (2). 35.00517248 -117.26898976     
TSCAT415 352 Tortoise Scat TY. Adult size 35.00383515 -117.26880343     
TSCAT416 353 Tortoise Scat NTY. Adult size 35.00529720 -117.26885112     
TSCAT417 354 Tortoise Scat TY. Adult size 35.00850052 -117.26859019     
TSCAT418 355 Tortoise Scat TY. Adult size (8) + NTY Adult (5) 35.00606222 -117.26850872     
TSCAT419 356 Tortoise Scat TY. Adult size (4). 35.00574823 -117.26862296     
TSCAT42 357 Tortoise Scat TY. Adult size + NTY Adult. 35.01668234 -117.36167911     
TSCAT420 358 Tortoise Scat TY. Adult size (4). 35.00638509 -117.26833362     
TSCAT421 359 Tortoise Scat TY. Adult size (2). 34.98979060 -117.28641272     
TSCAT422 360 Tortoise Scat NTY. Adult size 34.99370570 -117.28653023     
TSCAT423 361 Tortoise Scat NTY. Adult size 34.99330170 -117.28688705     
TSCAT424 362 Tortoise Scat NTY. Adult size (4). 34.99370897 -117.28704337     
TSCAT425 363 Tortoise Scat NTY. Adult size 34.99379061 -117.28727580     
TSCAT426 364 Tortoise Scat TY. Adult size (3) + NTY Adult.  34.99065352 -117.28796823     
TSCAT427 365 Tortoise Scat NTY. Adult size 34.99420334 -117.28775885     
TSCAT428 366 Tortoise Scat NTY. Adult size 34.99031648 -117.28832723     
TSCAT429 367 Tortoise Scat NTY. Adult size (2). 34.99080741 -117.28834919     
TSCAT43 368 Tortoise Scat TY. Adult size (2) 35.01732314 -117.36206853     
TSCAT430 369 Tortoise Scat NTY. Adult size     473671 3872121 
TSCAT431 370 Tortoise Scat NTY. Adult size     473663 3872061 
TSCAT432 371 Tortoise Scat NTY. Adult size (3).     473651 3872036 
TSCAT433 372 Tortoise Scat NTY. Adult size     473642 3872346 
TSCAT434 373 Tortoise Scat NTY. Adult size     473640 3872047 
TSCAT435 374 Tortoise Scat NTY. Adult size     473635 3872024 
TSCAT436 375 Tortoise Scat TY. Adult size     473635 3872033 
TSCAT437 376 Tortoise Scat NTY. Adult size     473631 3872093 
TSCAT438 377 Tortoise Scat NTY. Adult size     473613 3872035 
TSCAT439 378 Tortoise Scat NTY. Adult size     473617 3872349 
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TSCAT44 379 Tortoise Scat TY. Small Adult size. 35.02084052 -117.36199846     
TSCAT440 380 Tortoise Scat NTY. Adult size     473604 3872519 
TSCAT441 381 Tortoise Scat NTY. Adult size     473603 3872243 
TSCAT442 382 Tortoise Scat NTY. Adult size (2).     473593 3872400 
TSCAT443 383 Tortoise Scat NTY. Adult size     473596 3872535 
TSCAT444 384 Tortoise Scat NTY. Adult size     473574 3872264 
TSCAT445 385 Tortoise Scat NTY. Adult size     473574 3872360 
TSCAT446 386 Tortoise Scat NTY. Adult size     473561 3872303 
TSCAT447 387 Tortoise Scat NTY. Adult size     473567 3871905 
TSCAT448 388 Tortoise Scat NTY. Adult size     473556 3872286 
TSCAT449 389 Tortoise Scat NTY. Adult size     473537 3872234 
TSCAT45 390 Tortoise Scat TY. Small Adult size. 35.02112400 -117.36200575     
TSCAT450 391 Tortoise Scat NTY. Adult size (3).     473531 3872325 
TSCAT451 392 Tortoise Scat NTY. Adult size     473507 3872334 
TSCAT452 393 Tortoise Scat NTY. Adult size     473501 3872290 
TSCAT453 394 Tortoise Scat NTY. Adult size 34.99107680 -117.29064642     
TSCAT454 395 Tortoise Scat TY. Adult + NTY Adult 34.99097371 -117.29065094     
TSCAT455 396 Tortoise Scat TY. Adult + NTY Imm 34.99028522 -117.29069344     
TSCAT456 397 Tortoise Scat TY. Adult size (2) 34.99213368 -117.29085068     
TSCAT457 398 Tortoise Scat TY. Adult size (2) 34.99367083 -117.29076955     
TSCAT458 399 Tortoise Scat NTY. Adult size (2). 34.99408708 -117.29100843     
TSCAT459 400 Tortoise Scat TY. Imm size (2) 34.99200594 -117.29096191     
TSCAT46 401 Tortoise Scat TY. Small adult size (2). 35.02281505 -117.36193760     
TSCAT460 402 Tortoise Scat TY. Adult size 34.99181458 -117.29120247     
TSCAT461 403 Tortoise Scat NTY. Imm size 34.99239201 -117.29127506     
TSCAT462 404 Tortoise Scat NTY. Adult size 34.99302534 -117.29117590     
TSCAT463 405 Tortoise Scat NTY. Adult size 34.99384199 -117.29138972     
TSCAT464 406 Tortoise Scat NTY. Adult size 34.99277263 -117.29151394     
TSCAT465 407 Tortoise Scat TY. Adult size (5). 34.99079752 -117.29151813     
TSCAT466 408 Tortoise Scat TY. Adult size 34.98890145 -117.29149517     
TSCAT467 409 Tortoise Scat TY. Adult size 34.98887991 -117.29173137     
TSCAT468 410 Tortoise Scat TY. Imm size (2) 34.98992873 -117.29178241     
TSCAT469 411 Tortoise Scat NTY. Adult size 34.99260097 -117.29193312     
TSCAT47 412 Tortoise Scat TY. Small Adult size + NTY Adult (2).  35.02324428 -117.36201664     
TSCAT470 413 Tortoise Scat TY. Adult size (2). 34.99212052 -117.29185048     
TSCAT471 414 Tortoise Scat TY. Adult size 34.98930093 -117.29191259     
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TSCAT472 415 Tortoise Scat TY. Adult size (3) 34.98902198 -117.29195919     
TSCAT473 416 Tortoise Scat TY. Adult size 34.98914025 -117.29220863     
TSCAT474 417 Tortoise Scat TY. Adult size 34.98942389 -117.29220201     
TSCAT475 418 Tortoise Scat TY. Adult size 34.99059015 -117.29218902     
TSCAT476 419 Tortoise Scat NTY. Adult size 34.99511696 -117.29230042     
TSCAT477 420 Tortoise Scat TY. Adult size 34.99125928 -117.29226161     
TSCAT478 421 Tortoise Scat TY. Adult size (2) 34.99190393 -117.29247945     
TSCAT479 422 Tortoise Scat TY. Adult + NTY Adult (3) 34.98860179 -117.29291104     
TSCAT48 423 Tortoise Scat NTY. Adult size (2) 35.02357964 -117.36192889     
TSCAT480 424 Tortoise Scat NTY. Adult size 34.98944174 -117.29311547     
TSCAT481 425 Tortoise Scat NTY. Adult size 34.99088645 -117.29296887     
TSCAT482 426 Tortoise Scat NTY. Adult size 34.99136992 -117.29307591     
TSCAT483 427 Tortoise Scat NTY. Adult size 34.99258119 -117.29290023     
TSCAT484 428 Tortoise Scat NTY. Adult size (2). 34.99291705 -117.29412029     
TSCAT485 429 Tortoise Scat NTY. Adult size (2). 34.98817541 -117.29425726     
TSCAT486 430 Tortoise Scat NTY. Adult size (2). 34.99253349 -117.29463117     
TSCAT487 431 Tortoise Scat NTY. Adult size 34.98968105 -117.29461525     
TSCAT488 432 Tortoise Scat TY. Adult size 34.99561912 -117.27294937     
TSCAT489 433 Tortoise Scat NTY. Adult size 34.99829052 -117.27302615     
TSCAT49 434 Tortoise Scat TY. Adult size (2) + NTY Adult  35.02506735 -117.36195688     
TSCAT490 435 Tortoise Scat NTY. Adult size 34.99971963 -117.27292841     
TSCAT491 436 Tortoise Scat NTY. Adult size 35.00123139 -117.27291316     
TSCAT492 437 Tortoise Scat NTY. Adult size (2). 35.00237242 -117.27312807     
TSCAT493 438 Tortoise Scat TY. Adult size 34.99799766 -117.27313276     
TSCAT494 439 Tortoise Scat NTY. Adult size 34.99364359 -117.27316671     
TSCAT495 440 Tortoise Scat NTY. Adult size 34.99313992 -117.27350827     
TSCAT496 441 Tortoise Scat TY. Adult size 34.99351183 -117.27347391     
TSCAT497 442 Tortoise Scat NTY. Adult size 34.99379371 -117.27338347     
TSCAT498 443 Tortoise Scat TY. Adult size (2) 34.99576128 -117.27345044     
TSCAT499 444 Tortoise Scat NTY. Adult size (4). 34.99800989 -117.27345480     
TSCAT5 445 Tortoise Scat NTY. Adult size. 35.00623623 -117.35576802     
TSCAT50 446 Tortoise Scat TY. Adult size (2) 35.02556833 -117.36234790     
TSCAT500 447 Tortoise Scat NTY. Adult size (2). 34.99868690 -117.27373400     
TSCAT501 448 Tortoise Scat NTY. Adult size (4). 34.99727388 -117.27362361     
TSCAT502 449 Tortoise Scat TY. Adult size (3) + NTY Adult.  34.99612573 -117.27373425     
TSCAT503 450 Tortoise Scat TY. Adult size (3) 34.99579665 -117.27377448     
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TSCAT504 451 Tortoise Scat TY. Adult size (3) 34.99223032 -117.27394816     
TSCAT505 452 Tortoise Scat TY. Adult size 35.00024493 -117.27409677     
TSCAT506 453 Tortoise Scat NTY. Adult size 34.99876997 -117.27413306     
TSCAT507 454 Tortoise Scat NTY. Adult size (3). 34.99837593 -117.27410867     
TSCAT508 455 Tortoise Scat TY. Adult size (3) 34.99661984 -117.27406659     
TSCAT509 456 Tortoise Scat TY. Adult size (wet) 34.99517874 -117.27406223     
TSCAT51 457 Tortoise Scat NTY. Adult size, very old. 35.02495696 -117.36243557     
TSCAT510 458 Tortoise Scat NTY. Adult size 34.99380285 -117.27416298     
TSCAT511 459 Tortoise Scat TY. Adult size 34.99188926 -117.27406299     
TSCAT512 460 Tortoise Scat TY. Adult (17) + NTY Adult (2) 34.99576581 -117.27439265     
TSCAT513 461 Tortoise Scat TY. Adult + NTY Adult 34.99690969 -117.27424663     
TSCAT514 462 Tortoise Scat TY. Adult size 35.00070618 -117.27456070     
TSCAT515 463 Tortoise Scat NTY. Adult size (3). 35.00020495 -117.27453187     
TSCAT516 464 Tortoise Scat NTY. Adult size (3). 34.99865983 -117.27454319     
TSCAT517 465 Tortoise Scat TY. Adult size (3) + NTY Adult (2) 34.99670886 -117.27447798     
TSCAT518 466 Tortoise Scat NTY. Adult size 34.99507866 -117.27446649     
TSCAT519 467 Tortoise Scat TY. Adult (16) + NTY Adult 34.99587762 -117.27487561     
TSCAT52 468 Tortoise Scat NTY. Adult size. 35.02450182 -117.36221756     
TSCAT520 469 Tortoise Scat TY. Adult (4) + NTY Adult (2) 34.99628054 -117.27491962     
TSCAT521 470 Tortoise Scat TY. Adult + NTY Adult (9) 34.99716257 -117.27518851     
TSCAT522 471 Tortoise Scat NTY. Adult size 34.99892185 -117.27543142     
TSCAT523 472 Tortoise Scat TY. Adult size (4) + NTY Adult.  34.99646595 -117.27545095     
TSCAT524 473 Tortoise Scat NTY. Adult size 34.99386739 -117.27544609     
TSCAT525 474 Tortoise Scat TY. Adult size 34.99550982 -117.27436826     
TSCAT526 475 Tortoise Scat TY. Adult + NTY Adult (3) 34.99722895 -117.27563250     
TSCAT527 476 Tortoise Scat TY. Adult (2) + NTY Adult 34.99696467 -117.27556963     
TSCAT528 477 Tortoise Scat TY. Adult (2) + NTY Adult (5) 34.99598768 -117.27567826     
TSCAT529 478 Tortoise Scat TY. Adult (18) + NTY Adult (2) 34.99570278 -117.27548540     
TSCAT53 479 Tortoise Scat NTY. Adult size (5) 35.02429353 -117.36236382     
TSCAT530 480 Tortoise Scat TY. Adult + NTY Adult (5) 34.99743557 -117.27584414     
TSCAT531 481 Tortoise Scat NTY. Adult size 35.00028407 -117.27583534     
TSCAT532 482 Tortoise Scat TY. Adult (2) + NTY Adult (2) 34.99708571 -117.27613960     
TSCAT533 483 Tortoise Scat TY. Adult + NTY Adult 34.99640417 -117.27598052     
TSCAT534 484 Tortoise Scat TY. Adult size (8). 34.99577251 -117.27601497     
TSCAT535 485 Tortoise Scat NTY. Adult size (2). 34.99512367 -117.27631898     
TSCAT536 486 Tortoise Scat TY. Adult (2) + NTY Adult (2) 34.99635732 -117.27632090     
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TSCAT537 487 Tortoise Scat TY. Adult size (3) + NTY Adult (4) 34.99782750 -117.27633339     
TSCAT538 488 Tortoise Scat TY. Adult size (8). 34.99576438 -117.27647714     
TSCAT539 489 Tortoise Scat TY. Adult size 34.99708587 -117.27674830     
TSCAT54 490 Tortoise Scat NTY. Adult size. 35.02285075 -117.36249022     
TSCAT540 491 Tortoise Scat NTY. Adult size (2). 34.99880408 -117.27677353     
TSCAT541 492 Tortoise Scat NTY. Adult size 34.99955820 -117.27664989     
TSCAT542 493 Tortoise Scat NTY. Adult size (4). 35.00263059 -117.27699028     
TSCAT543 494 Tortoise Scat NTY. Adult size (3). 35.00165166 -117.27699171     
TSCAT544 495 Tortoise Scat NTY. Adult size (5). 34.99756901 -117.27698551     
TSCAT545 496 Tortoise Scat TY. Adult (2) + NTY Adult 34.99533699 -117.27701996     
TSCAT546 497 Tortoise Scat TY. Adult + NTY Adult (2) 34.99568283 -117.27722280     
TSCAT547 498 Tortoise Scat TY. Adult size 34.99674699 -117.27721886     
TSCAT548 499 Tortoise Scat TY. Adult size (3) 34.99724555 -117.27722271     
TSCAT549 500 Tortoise Scat TY. Adult size (4) + NTY Adult.  34.99782038 -117.27704619     
TSCAT55 501 Tortoise Scat TY. Adult size (3). + NTY Adult  35.02156606 -117.36233273     
TSCAT550 502 Tortoise Scat TY. Adult size 34.99827040 -117.27720369     
TSCAT551 503 Tortoise Scat TY. Juvenile size (2) 34.99290867 -117.27737124     
TSCAT552 504 Tortoise Scat NTY. Subadult size. 34.99388667 -117.27811740     
TSCAT553 505 Tortoise Scat TY. Adult size 34.99472838 -117.27916036     
TSCAT554 506 Tortoise Scat NTY. Imm size 34.99469628 -117.28020365     
TSCAT555 507 Tortoise Scat TY. Adult size 34.99557998 -117.28048109     
TSCAT556 508 Tortoise Scat TY. Subadult size (2) 34.99547655 -117.28130185     
TSCAT557 509 Tortoise Scat TY. Subadult size (2) 35.00452800 -117.33565430     
TSCAT558 510 Tortoise Scat TY. Adult size 35.00399399 -117.33610433     
TSCAT559 511 Tortoise Scat TY. Adult size (2) 35.00428333 -117.33686783     
TSCAT56 512 Tortoise Scat TY. Adult size (3) 35.02199605 -117.36271461     
TSCAT560 513 Tortoise Scat NTY. Adult size 35.00081331 -117.34402581     
TSCAT561 514 Tortoise Scat NTY. Adult size 35.00130306 -117.34451858     
TSCAT562 515 Tortoise Scat NTY. Imm size 35.00189566 -117.34475227     
TSCAT563 516 Tortoise Scat TY. Adult size 35.00284173 -117.34518251     
TSCAT564 517 Tortoise Scat NTY. Adult size 35.00413707 -117.34541972     
TSCAT565 518 Tortoise Scat NTY. Adult size 35.00125369 -117.34575139     
TSCAT566 519 Tortoise Scat TY. Adult size (2) 35.00427319 -117.34594736     
TSCAT567 520 Tortoise Scat TY. Adult size (2) 35.00385870 -117.34594493     
TSCAT568 521 Tortoise Scat NTY. Adult size 35.00340122 -117.34599187     
TSCAT569 522 Tortoise Scat NTY. Adult size 35.00286670 -117.34593160     
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TSCAT57 523 Tortoise Scat TY. Adult size + NTY Adult. 35.02250928 -117.36264847     
TSCAT570 524 Tortoise Scat NTY. Adult size 35.00414100 -117.34625439     
TSCAT571 525 Tortoise Scat TY. Adult size 35.00356173 -117.34680391     
TSCAT572 526 Tortoise Scat NTY. Adult size 35.00085656 -117.34692293     
TSCAT573 527 Tortoise Scat NTY. Adult size 34.99780579 -117.34770027     
TSCAT574 528 Tortoise Scat NTY. Adult size 35.00085949 -117.34792960     
TSCAT575 529 Tortoise Scat NTY. Adult size (2). 35.00219272 -117.34833905     
TSCAT576 530 Tortoise Scat TY. Adult size 34.99891933 -117.34828684     
TSCAT58 531 Tortoise Scat NTY. Adult size (3) 35.02285662 -117.36262953     
TSCAT59 532 Tortoise Scat TY. Adult size + NTY Subadult size (6). 35.02353614 -117.36268879     
TSCAT6 533 Tortoise Scat NTY. Adult size (large). 35.00870260 -117.35596508     
TSCAT60 534 Tortoise Scat NTY. Adult size. 35.02435204 -117.36305013     
TSCAT61 535 Tortoise Scat TY. Adult size. 35.02378542 -117.36298752     
TSCAT62 536 Tortoise Scat NTY. Adult size (3). Shallow pallet here. 35.02309676 -117.36305156     
TSCAT63 537 Tortoise Scat TY. Adult size (2) 35.02099441 -117.36298224     
TSCAT64 538 Tortoise Scat NTY. Adult size (2) 35.02080029 -117.36289348     
TSCAT65 539 Tortoise Scat NTY. Imm size.  35.01716883 -117.36304393     
TSCAT66 540 Tortoise Scat TY. Adult size + NTY Adult (2). 35.02073332 -117.36343654     
TSCAT67 541 Tortoise Scat TY. Adult size (2) + NTY Adult (3). 35.02117303 -117.36352765     
TSCAT68 542 Tortoise Scat NTY. Adult size (3) 35.02347881 -117.36347568     
TSCAT69 543 Tortoise Scat TY. Adult size. 35.02566925 -117.36331492     
TSCAT7 544 Tortoise Scat NTY. Adult size. 35.00846020 -117.35651091     
TSCAT70 545 Tortoise Scat NTY. Adult size. 35.02454482 -117.36355355     
TSCAT71 546 Tortoise Scat TY. Adult size. 35.02442680 -117.36379989     
TSCAT72 547 Tortoise Scat NTY. Adult size (2) 35.02318435 -117.36359621     
TSCAT73 548 Tortoise Scat NTY. Adult size. 35.02084547 -117.36359764     
TSCAT74 549 Tortoise Scat TY. Adult size. 35.02040517 -117.36357794     
TSCAT75 550 Tortoise Scat TY. Adult size (2) 35.01651563 -117.36359596     
TSCAT76 551 Tortoise Scat NTY. Adult size. 35.01590501 -117.36377877     
TSCAT77 552 Tortoise Scat NTY. Adult size, huge! 35.01634992 -117.36415361     
TSCAT78 553 Tortoise Scat NTY. Adult size (2) 35.01773679 -117.36415755     
TSCAT79 554 Tortoise Scat TY. Adult size (3) 35.02092275 -117.36421622     
TSCAT8 555 Tortoise Scat NTY. Adult size. 35.00544858 -117.35687837     
TSCAT80 556 Tortoise Scat TY. Small Adult size (2) + NTY Adult. 35.02515418 -117.36438973     
TSCAT81 557 Tortoise Scat TY. Adult size. 35.02356665 -117.36421312     
TSCAT82 558 Tortoise Scat TY. Adult size (4) + NTY Adult 35.02107924 -117.36429543     
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TSCAT83 559 Tortoise Scat TY. Adult size (2), NTY Imm (2), NTY 

Subadult (1) 
35.01827792 -117.36445787     

TSCAT84 560 Tortoise Scat NTY. Adult size. 35.01878008 -117.36468611     
TSCAT85 561 Tortoise Scat TY. Adult size. 35.01961090 -117.36463062     
TSCAT86 562 Tortoise Scat TY. Adult size (10) 35.02048999 -117.36464311     
TSCAT87 563 Tortoise Scat NTY. Adult size (4) 35.02232169 -117.36466457     
TSCAT88 564 Tortoise Scat NTY. Adult size. 35.02031422 -117.36482307     
TSCAT89 565 Tortoise Scat NTY. Adult size. 35.01450313 -117.36516422     
TSCAT9 566 Tortoise Scat NTY. Subadult size, very old. (7) 35.00513577 -117.35771690     
TSCAT90 567 Tortoise Scat NTY. Adult size. 35.01567417 -117.36534024     
TSCAT91 568 Tortoise Scat NTY. Adult size. 35.01646240 -117.36533856     
TSCAT92 569 Tortoise Scat NTY. Adult size (3) 35.01735063 -117.36524510     
TSCAT93 570 Tortoise Scat NTY. Adult size. 35.02148023 -117.36517654     
TSCAT94 571 Tortoise Scat TY. Subadult (3).  35.01947972 -117.36547519     
TSCAT95 572 Tortoise Scat NTY. Adult size. 35.01635117 -117.36549019     
TSCAT96 573 Tortoise Scat NTY. Adult size (2) 35.01525943 -117.36560049     
TSCAT97 574 Tortoise Scat NTY. Adult size. 35.01481159 -117.36563964     
TSCAT98 575 Tortoise Scat NTY. Adult size (3) 35.01773226 -117.36578356     
TSCAT99 576 Tortoise Scat TY. Adult size. 35.01803426 -117.36573419     
ZSCAT1 577 Tortoise Scat TY. Adult size (4). 34.99828868 -117.37997529     
ZSCAT10 578 Tortoise Scat TY. Adult size.  34.98368137 -117.32197185     
ZSCAT11 579 Tortoise Scat NTY. Subadult size. 34.98784809 -117.32907493     
ZSCAT12 580 Tortoise Scat TY. Adult size (2). 34.98443440 -117.33307016     
ZSCAT13 581 Tortoise Scat TY. Adult size (2). 34.98509422 -117.29019245     
ZSCAT14 582 Tortoise Scat TY. Adult size (12). 34.98307158 -117.27733939     
ZSCAT15 583 Tortoise Scat TY. Imm size (3). 34.98136536 -117.28639101     
ZSCAT16 584 Tortoise Scat TY. Imm size 34.98675459 -117.27020421     
ZSCAT17 585 Tortoise Scat TY. Adult size.  34.98677630 -117.26362241     
ZSCAT18 586 Tortoise Scat TY. Adult size (3). 35.00392081 -117.25964326     
ZSCAT19 587 Tortoise Scat NTY. Adult size. 34.99563689 -117.26409154     
ZSCAT2 588 Tortoise Scat TY. Adult size.  34.99865790 -117.38042288     
ZSCAT20 589 Tortoise Scat NTY. Adult size. 35.00165535 -117.34888690     
ZSCAT21 590 Tortoise Scat NTY. Subadult size. 35.00208828 -117.34888128     
ZSCAT22 591 Tortoise Scat TY. Adult size 35.01104769 -117.36659207     
ZSCAT23 592 Tortoise Scat NTY. Adult size 35.01398765 -117.36656324     
ZSCAT24 593 Tortoise Scat NTY. Adult size 35.01441982 -117.36657171     
ZSCAT25 594 Tortoise Scat TY. Adult size (2). 35.01654362 -117.36658964     
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ZSCAT26 595 Tortoise Scat TY. Adult size 35.01636291 -117.36726715     
ZSCAT27 596 Tortoise Scat TY. Adult size (6). 35.01469122 -117.36723639     
ZSCAT28 597 Tortoise Scat TY. Adult size 35.01345238 -117.36725483     
ZSCAT29 598 Tortoise Scat NTY. Imm size 35.00896445 -117.36734443     
ZSCAT3 599 Tortoise Scat TY. Adult size.  34.99902721 -117.38071298     
ZSCAT30 600 Tortoise Scat NTY. Adult size (3). 34.99814350 -117.35052019     
ZSCAT31 601 Tortoise Scat TY. Imm size 35.01006994 -117.37031565     
ZSCAT32 602 Tortoise Scat TY. Subadult size. 34.99641943 -117.27700219     
ZSCAT33 603 Tortoise Scat TY. Adult size 34.99751695 -117.27703362     
ZSCAT34 604 Tortoise Scat TY. Subadult size. 34.99811442 -117.27701283     
ZSCAT35 605 Tortoise Scat TY. Adult size 34.99880701 -117.27701409     
ZSCAT36 606 Tortoise Scat NTY. Adult size (2). 35.00163222 -117.27701191     
ZSCAT37 607 Tortoise Scat NTY. Adult size 35.00211577 -117.27702574     
ZSCAT38 608 Tortoise Scat TY. Adult size 34.99742081 -117.27640154     
ZSCAT39 609 Tortoise Scat NTY. Adult size 34.99254934 -117.28074219     
ZSCAT4 610 Tortoise Scat TY. Subadult size. 35.01163300 -117.38397304     
ZSCAT40 611 Tortoise Scat NTY. Adult size 34.99267984 -117.30756990     
ZSCAT41 612 Tortoise Scat TY. Adult size 35.00461877 -117.27700906     
ZSCAT42 613 Tortoise Scat NTY. Adult size 35.00794974 -117.27699833     
ZSCAT43 614 Tortoise Scat TY. Adult size 35.00870688 -117.27702364     
ZSCAT44 615 Tortoise Scat TY. Adult size 35.00940191 -117.27630439     
ZSCAT45 616 Tortoise Scat NTY. Adult size 35.00912857 -117.27637220     
ZSCAT46 617 Tortoise Scat TY. Adult size 35.00492044 -117.27633147     
ZSCAT47 618 Tortoise Scat TY. Imm size (2). 35.00946385 -117.27530938     
ZSCAT48 619 Tortoise Scat NTY. Adult size 35.01092121 -117.27545975     
ZSCAT49 620 Tortoise Scat NTY. Adult size 35.01217221 -117.27410372     
ZSCAT5 621 Tortoise Scat NTY. Adult size. 35.00907619 -117.37951437     
ZSCAT50 622 Tortoise Scat TY. Adult size + NTY Adult (3). 35.00733392 -117.27338204     
ZSCAT51 623 Tortoise Scat NTY. Adult size 35.00336031 -117.27339420     
ZSCAT52 624 Tortoise Scat NTY. Adult size 34.99434466 -117.30721719     
ZSCAT53 625 Tortoise Scat TY. Adult size.  34.98750360 -117.29101949     
ZSCAT54 626 Tortoise Scat NTY. Adult size. 34.98797575 -117.28184056     
ZSCAT55 627 Tortoise Scat NTY. Adult size. 34.98121533 -117.28657465     
ZSCAT56 628 Tortoise Scat NTY. Adult size (2). 34.98120200 -117.28627601     
ZSCAT57 629 Tortoise Scat NTY. Adult size. 34.98266338 -117.28086716     
ZSCAT58 630 Tortoise Scat TY. Imm size (2). 34.98361398 -117.27189710     
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ZSCAT59 631 Tortoise Scat NTY. Adult size. 35.00433463 -117.26819851     
ZSCAT6 632 Tortoise Scat NTY. Adult size. 35.00883361 -117.37955603     
ZSCAT60 633 Tortoise Scat TY. Adult size.  35.01054729 -117.27510653     
ZSCAT61 634 Tortoise Scat TY. Adult size.  35.01058124 -117.27717100     
ZSCAT62 635 Tortoise Scat NTY. Adult size. 35.01110687 -117.27542354     
ZSCAT63 636 Tortoise Scat TY. Adult size (2). 35.00340105 -117.26724096     
ZSCAT64 637 Tortoise Scat NTY. Adult size. 35.00229489 -117.26763574     
ZSCAT65 638 Tortoise Scat NTY. Adult size. 35.00122402 -117.27292062     
ZSCAT66 639 Tortoise Scat NTY. Adult size. 35.00114372 -117.26957615     
ZSCAT67 640 Tortoise Scat TY. Adult size (2). 35.00117557 -117.26920224     
ZSCAT68 641 Tortoise Scat NTY. Adult size. 35.00117473 -117.26866630     
ZSCAT69 642 Tortoise Scat TY. Adult size.  35.00168930 -117.26655548     
ZSCAT7 643 Tortoise Scat TY. Adult size.  35.00163482 -117.37755376     
ZSCAT70 644 Tortoise Scat TY. Subadult size. 35.00547532 -117.26610688     
ZSCAT71 645 Tortoise Scat TY. Adult size (5). 35.00256739 -117.25956489     
ZSCAT72 646 Tortoise Scat TY. Adult size (3). 35.00386097 -117.25955785     
ZSCAT73 647 Tortoise Scat TY. Adult size (2). 34.99942820 -117.27240463     
ZSCAT74 648 Tortoise Scat TY. Subadult size. 34.99661288 -117.26425599     
ZSCAT75 649 Tortoise Scat TY. Subadult (9) + NTY Adult (2). 34.99723876 -117.26301908     
ZSCAT76 650 Tortoise Scat NTY. Adult size (3). 34.99819513 -117.26171896     
ZSCAT77 651 Tortoise Scat NTY. Adult size. 34.99931328 -117.26078412     
ZSCAT78 652 Tortoise Scat NTY. Adult size. 35.00114221 -117.25087957     
ZSCAT8 653 Tortoise Scat NTY. Adult size. 34.99826546 -117.37350446     
ZSCAT9 654 Tortoise Scat TY. Adult size (2). 34.99388692 -117.37263937     
TTRACKS1 1 Tortoise Tracks On apron of old collapsed tortoise burrow. 35.02286609 -117.36271620     
TTRACKS10 2 Tortoise Tracks across dirt road 35.00807907 -117.28517085     
TTRACKS11 3 Tortoise Tracks across dirt road 35.00816105 -117.28633057     
TTRACKS12 4 Tortoise Tracks old, in sand 34.99745451 -117.28956314     
TTRACKS13 5 Tortoise Tracks across powerline road 34.99569330 -117.29319317     
TTRACKS14 6 Tortoise Tracks wet scat on tracks 35.00883630 -117.27697721     
TTRACKS15 7 Tortoise Tracks   35.00490409 -117.27632811     
TTRACKS16 8 Tortoise Tracks   35.00516142 -117.27446842     
TTRACKS17 9 Tortoise Tracks   35.00925053 -117.27329621     
TTRACKS18 10 Tortoise Tracks   35.00869322 -117.27282976     
TTRACKS19 11 Tortoise Tracks across dirt road     473516 3871789 
TTRACKS2 12 Tortoise Tracks In sand under power lines. 35.01775833 -117.36599931     
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TTRACKS20 13 Tortoise Tracks across dirt road 34.99186738 -117.29085898     
TTRACKS21 14 Tortoise Tracks   34.98883506 -117.29115696     
TTRACKS22 15 Tortoise Tracks   34.99010861 -117.29243469     
TTRACKS23 16 Tortoise Tracks on dirt road over my morning tire tracks 34.99556581 -117.27410314     
TTRACKS24 17 Tortoise Tracks across dirt road 34.99556372 -117.27598211     
TTRACKS25 18 Tortoise Tracks crossing dirt access road 34.99559498 -117.27997575     
TTRACKS3 19 Tortoise Tracks On powerline road since last night. 34.99564050 -117.27892860     
TTRACKS4 20 Tortoise Tracks   34.99843377 -117.27879415     
TTRACKS5 21 Tortoise Tracks In sand. 35.00622575 -117.27872207     
TTRACKS6 22 Tortoise Tracks   35.00453286 -117.27898073     
TTRACKS7 23 Tortoise Tracks 1 TY Adult scat nearby. 35.00818837 -117.28026191     
TTRACKS8 24 Tortoise Tracks crossing dirt road twice     474221 3873935 
TTRACKS9 25 Tortoise Tracks       474189 3873777 
ZTRACKS1 26 Tortoise Tracks on transmission line access road 34.99557403 -117.26386129     



APPENDIX E 

WILDLIFE SPECIES 





E-1

Wildlife Species 

Wildlife SpeciesScientific Name Common Name 
Reptiles
Order Squamata Lizards and Snakes 
  Family Colubridae    
    Pituophis catenifer  pacific gopher snake 
  Family Phrysonomatidae    
    Callisaurus draconoides  zebra-tailed lizard 
    Sceloporus graciosus  sagebrush lizard 
    Uta stansburiana  side-blotched lizard 
  Family Teiidae    
    Aspidoscelis tigris  western whiptail 
Order Testudines  Turtles and Desert Tortoises 
  Family Testudinidae    
    Gopherus agassizii  Mojave desert tortoise** 
Birds 
Order Caprimulgiformes Nightjars, Pootoos, Frogmouths, etc. 
  Family Caprimulgidae    
    Chordeiles acutipennis  lesser nighthawk 
  Family Cathartidae    
    Cathartes aura  turkey vulture 
Order Columbiformes Pigeons, Doves, Solitaires and Dodos 
  Family Columbidae    
    Columba livia  rock dove (feral pigeon) 
    Zenaida macroura  mourning dove 
Order Falconiformes Diurnal Birds of Prey 
  Family Falconidae    
    Accipiter cooperii  Cooper's hawk* 
    Buteo jamaicensis  red-tailed hawk 
    Falco columbarius  merlin* 
    Falco mexicanus  prairie falcon** 
Order Passeriformes    
  Family Aegithalidae    
    Psaltriparus minimus  bushtit 
  Family Alaudidae    
    Eremophila alpestris  horned lark 
  Family Corvidae    
    Corvus corax  common raven 
  Family Emberizidae    
    Amphispiza belli  sage sparrow 
    Melospiza melodia  song sparrow 
    Passerella iliaca  fox sparrow 
    Spizella atrogularis  black-chinned sparrow 
    Zonotrichia albicollis  white-crowned sparrow 
  Family Icteridae    
    Sturnella neglecta  western meadowlark 
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  Family Laniidae    
    Lanius ludovicianus  loggerhead shrike* 
  Family Mimidae    
    Toxostoma leconte  Le Conte's thrasher* 
  Family Sturnidae    
    Sturnus vulgaris  European starling 
  Family Tyrannidae    
    Sayornis nigricans  black phoebe 
    Sayornis saya  Say's phoebe 
    Tyrannus sp.  kingbird 
Order Strigiformes    
  Family Strigidae    
    Athene cunicularia  burrowing owl* 
Mammals
Order Carnivora    
  Family Canidae Flesh-eaters 
    Canis latrans  coyote 
    Vulpes macrotis macrotis  desert kit fox (sign) 
Order Lagomorpha    
  Family Leporidae    
    Sylvilagus audubonii  desert cottontail 
    Lepus californicus  black-tailed jackrabbit 
Order Rodentia    
  Family Heteromyidae    
    Dipodomys merriami  Merriam's kangaroo rat 
  Family Sciuridae    
    Ammospermophilus leucurus  white-tailed antelope squirrel 

*CDFG Species of Special Concern 
**USFWS and CDFG listed species 
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Desert saltbush scrub observed in the western portion of the BRSA.  

Adult desert tortoise observed near burrow in desert saltbush scrub habitat on western 
portion of BRSA.  



F-2 

Desert tortoise burrow observed in western portion of BRSA.

Juvenile desert tortoise observed in scrub (size <40mm).  



F-3 

Juvenile desert tortoise (<70mm) observed in desert saltbush scrub on western portion of 
the BRSA.  

Desert tortoise carcass observed in eastern portion of Project Alpha near Harper Dry Lake.  



F-4 

Desert tortoise tracks observed in western portion of BRSA near wash.  



APPENDIX G 

FIELD DATA SHEETS 





















































 

 

ATTACHMENT 9 
MOJAVE SOLAR PROJECT 

LETTER REPORT  
FOR  

SPRING 2009 DESERT TORTOISE  
PRESENCE/ABSENCE SURVEYS



 

 



EDAW Inc
1420 Kettner Boulevard, Suite 500, San Diego, California 92101
T 619.233.1454  F 619.233.0952  www.edaw.com

May 21, 2009

Mr. Scott Frier
Mojave Solar, LLC
13911 Park Avenue, Suite 206
Victorville, California, 92392

Dear Mr. Frier:

Subject: Mojave Solar Project Letter Report for Spring 2009 Desert Tortoise
Presence/Absence Surveys

This letter summarizes results of focused protocol surveys conducted by EDAW, Inc. (EDAW) to
determine the presence or absence of the Mojave desert tortoise (Gopherus agassizii) within a subset
of the proposed Mojave Solar Project (MSP, or “project”) area, in the vicinity of Lockhart, San
Bernardino County, California.  Surveys were conducted on behalf of Mojave Solar, LLC, in support of
the Application for Certification (AFC) required by the California Energy Commission (CEC), and at the
request of the California Department of Fish and Game (CDFG).  During an April 24, 2009 conference
call between the MSP team and Ms. Becky Jones, CDFG Biologist, it was mutually agreed upon that a
subset of the MSP site would be surveyed in the spring of 2009 for the desert tortoise.  The 2009
survey area would include a 100-meter swath adjacent to scrub habitat within the MSP site boundary,
east of Harper Lake Road.

Project Description

The MSP is located southwest of Harper Dry Lake, approximately 15 miles northwest of Barstow and
approximately 5 miles north of Highway 58 in San Bernardino County, California (Figure1).  The project
boundary encompasses an area approximately 1,900 acres in size (Figure 2).  The proposed project
would use parabolic trough technology to collect solar thermal energy, obtaining up to a 250 MW
generating capacity.  Project facilities would include a solar array field, steam turbine generator,
cooling tower, and a variety of ancillary equipment and facilities.  The project is expected to
interconnect with existing transmission lines that run east to west, south of the project area.  The
project would use groundwater for cooling.  Offsite linear facilities would not be required for this project
(e.g., pipelines for water or gas, or transmission lines).

Project Area

Topography of the site is generally flat, ranging from approximately 615 to 650 feet, above mean sea
level.  Soils observed were friable and were mainly coarse sand with occasional gravel.

The 2009 survey area consists of mainly disturbed lands that were previously under agricultural
production.  Section 28 on the central/eastern portion of the survey area consists of a single family
residence with some patches of Atriplex scrub regrowth.  The majority of the 2009 survey area consists
of large swaths of ruderal vegetation or fallow agricultural fields dominated by Atriplex scrub regrowth,
with some developed/disturbed areas.  These areas are present in Sections 29, 32 and 33.
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Background Information

Regulatory Status

The Mojave desert tortoise is federally listed as threatened designation by the U.S. Fish and Wildlife
Service (USFWS) under the Endangered Species Act (ESA).  The listing was initially made on August
4, 1989 by emergency rule and as a threatened species by final rule on April 2, 1990 (Section 7(a)
regulations of the Endangered Species Act [Federal Register Vol. 51, No. 106, pp. 19957-19963]).
The tortoise was also listed as State Threatened by the California Department of Fish and Game in
1987.

Natural History and Threats

Desert tortoise is widely distributed in the deserts of California, southern Nevada, extreme
southwestern Utah, western and southern Arizona, and throughout most of Sonora, Mexico.  Habitat
consists of firm but not hard ground, usually soft sandy loams and loamy sands to allow for burrow
construction.  The desert tortoise is not found in areas of very cobbly soil, non-friable soils, or in dry
lakes.  The species has also been found on rocky slopes.  The species generally occurs at elevations
below 4,000 feet (Stebbins 1985).

In the Mojave Desert, the tortoise is most often found in association with creosote bush, Joshua tree
woodland, and saltbush scrub.  Optimal habitat consists of creosote bush scrub vegetation, supporting
a variety of moisture-rich ephemeral vegetation on which the tortoise feeds.  The species is
herbivorous and is most active when plants are available for forage or when pooled water is available
for drinking.  Annual precipitation within desert tortoise habitat averages between 2 to 8 inches per
year.  Desert tortoises are usually most active early March through early June and again between
September and early November.

The desert tortoise reaches an average length of 6 to 14.6 inches, with males growing larger than
females.  A Mojave desert tortoise matures at approximately 15 to 18 years of age and can live 50 to
100 years.  Desert tortoises normally construct nests and lay eggs in May or June. The clutch size
varies from 2 to 14 eggs with an average of 3 to 5 although some eggs may not be fertile (Lawler
2000).

Desert tortoises typically have home ranges from 27 to 130 acres and these figures probably
underestimate the actual area familiar to the tortoise. A home range is the area in which a tortoise
travels, feeds, sleeps, courts, and has its burrows.  Individuals commonly traverse 1,500 to 2,600 feet
per day within their home range and males have been recorded to travel 0.75 square mile within their
home range (Lawler 2000).  The range of individual tortoises depends on factors such as density of
food plants, size, age, and sex of the tortoise.  Mojave desert tortoises are also known to disperse
extended distances such as 2.0 miles in 16 days and 4.5 miles in 15 months (Stebbins 1985).

This widespread and once common taxon is rapidly declining in numbers due to various factors
including the spread of the fatal Upper Respiratory Disease Syndrome (URDS) disease (Jacobson
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1992), increases in raven populations that prey on juvenile tortoises, and habitat destruction in the form
of off-road vehicle use and development.

Survey Methodology

At the request of Ms. Ashleigh Blackford, U.S. Fish and Wildlife Service (USFWS) Biologist, the revised
desert tortoise protocol, titled “Preparing for Any Action That May Occur within the Range of the
Mojave Desert Tortoise (Gopherus agassizii),” and dated April 2009, was used.  Based on the revised
protocol, the option for conducting 100 percent coverage surveys, as opposed to the “probabilistic
sampling” option, was determined to be optimally suited for the site survey conditions.

The project area was surveyed at 100-percent protocol coverage by spacing transects 10 meters apart.
The survey was conducted by slowly and systematically walking linear transects while surveyors
visually searched for desert tortoise and sign. Particular emphasis was placed on searching around the
bases of shrubs and along the banks of shallow washes since these are areas where desert tortoise
burrows are likely to be observed.  Surveys were conducted by Ms. Peggy Wood, and Mr. Craig
Knowles, who were on the 2008 desert tortoise survey team.

The length of transects surveyed per day (per biologist) ranged from 10 to 15 miles, averaging 12
miles/day.  Personnel surveyed the entire 2009 survey area.  The weather during the 10 days of survey
was typical for the desert, with air temperatures that ranged from a relatively cool 6 degrees Celsius
(43 degrees Fahrenheit) in the mornings, up to 35 degrees Celsius (95 degrees Fahrenheit) at the
warmest time of day, and with wind speeds primarily calm (0 to 2 miles per hour), but with occasional
gusts ranging up to 22 to 25 miles per hour.  Skies were clear throughout the survey period, with the
exception of one day with partly cloudy skies.

If any desert tortoises were encountered, they would be measured at middle carapace length (MCL)
and evaluated for health.  Carcasses would be aged, measured (if possible), and classed using Dr.
Alice Karl’s Key to Sign Classes classification system (Appendix A).  Burrows would be measured at
height and width of opening and length/depth.  Sign of recent use of burrows would be recorded and
the burrows would be classed using Dr. Karl’s classification system.  Scat would be measured and
classed using Dr. Karl’s classification system.  All tortoises and tortoise sign locations would be
recorded using Global Positioning System (GPS).  All 2009 desert tortoise survey data are mapped in
Figure 3 and summarized in a table in Appendix B, Desert Tortoise Survey Data, 2009.

Results

Survey results for the desert tortoise protocol presence/absence survey conducted within the 2009
MSP desert tortoise survey area are displayed in Figure 3, Desert Tortoise Survey Results, 2009 and
in Appendix B, Desert Tortoise Survey Data, 2009.  No live desert tortoises were documented during
the surveys.  A total of seven desert tortoise carcasses (including one bone fragment, and one scute)
were documented within the survey area.  Three pieces of tortoise scat were documented on the
southeastern portion of the survey area.  Of the three pieces of scat, two were on the outermost survey
transect, and only one was categorized as being relatively recent, and was in close proximity to a set of
desert tortoise tracks.  One burrow that was categorized as potentially being a desert tortoise burrow
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was also documented on the southern portion of Section 33.  Sign locations and descriptions are
provided in Appendix B, Desert Tortoise Survey Data.  A map of the desert tortoise sign detected can
be found in Figure 3 (Desert Tortoise Survey Results, 2008).

Five other sensitive wildlife species were observed during the 2009 desert tortoise and 2009 botanical
surveys.  A pair of prairie falcons (Falco mexicanus) was observed during the 2009 botanical surveys,
in the vicinity of the border between Sections 29 and 30.  The prairie falcon is both fully protected and
a state Species of Special Concern, however no suitable nesting habitat for this species occurs on-site.
Two other state Species of Special Concern were observed during surveys, including LeConte’s
thrasher (Toxostoma lecontei), and loggerhead shrike (Lanius ludovicianus) (Figure 4).  Suitable
nesting habitat for this species exists on site in areas of with dense spiny shrubs or cacti (in desert
washes).  Barn owls (Tyto alba) were also observed within the MSP site, but outside of the 2009 desert
tortoise survey area.  Barn owls are afforded protection under the Migratory Bird Treaty Act.  Two kit
fox dens were also documented within the survey area, on the southern portion of Section 33.  These
dens were not previously documented in prior surveys conducted for the project.  As such, it is likely
that these dens represent relatively recent use of the site by kit fox.

Field Data Sheets are in Appendix C.

If you have any comments or questions regarding this letter report, please feel free to contact me at
(619) 233-1454.

Sincerely,

Lyndon Quon
Senior Biologist

Attachments: Figure 1 – Regional Map
Figure 2 – Project Boundary and Biological Survey Area
Figure 3 – Desert Tortoise Survey Results 2008
Figure 4 – Other Special Status Wildlife Species Observations 2008
Appendix A – Dr. Alice Karl’s Key to Sign Classes
Appendix B – Desert Tortoise Survey Data, 2008
Appendix C – Field Data Sheets

08080191 Harper Lake DT Svy Rpt Final.doc
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KEY TO SIGN CLASSES

BURROWS

1 – DEFINITELY TORTOISE – FRESH (TRACKS, TORTOISE INSIDE,
FRESHLY DISTURBED SOIL ON MOUND/RUNWAY)

2 – DEFINITELY TORTOISE – USED THIS SEASON (CLEARED OF ANNUALS,
BUT NO FRESHLY DISTURBED SOIL)

3 – DEFINITELY TORTOISE – NOT USED THIS SEASON (PROBABLY HAS
ANNUALS GROWING IN RUNWAY)

4 – POSSIBLY TORTOISE – IN GOOD CONDITION BUT UNSURE OF
SPECIES USING BURROW

5 – DEFINITELY TORTOISE – DETERIORATED SUCH THAT IT WOULD
REQUIRE SUBSTANTIAL REMODELING TO BE USABLE

6 – POSSIBLY TORTOISE – DETERIORATED

SCAT
TY1 – WET OR FRESH DARK, ODORIFEROUS
TY2 – DRIED, POSSIBLE GLAZE ON PART; UNEXPOSED SURFACES DARK

BROWN; SLIGHT ODOR
TY3 – DRIED, NO GLAZE; AT LEAST PARTIALLY FADED ON EXTERIOR;

VERY SLIGHT ODOR
NTY3 – DRIED, NO GLAZE; AT LEAST PARTIALLY FADED ON EXTERIOR; NO

ODOR (DISTINGUISHES FROM TY3)
NTY4 – DRIED, LOOSENING, PALE OR BLEACHED

CARCASSES – GENERAL INDICATORS FOR TIME SINCE DEATH
<1 YR – UNEXPOSED SCUTES NORMAL COLOR AND SHEEN, ADHERE

TIGHTLY. EXPOSED SCUTES PALING AND MAY BE LIFTING OR
OFF. UNEXPOSED BONE WAXY AND SOLID.

1–2 YRS – UNEXPOSED SCUTES NORMAL COLOR WITH SLIGHT SHEEN,
MOSTLY TIGHTLY ATTACHED. EXPOSED SCUTES SLIGHTLY
PALE WITH NO SHEEN AND NO TO SLIGHT GROWTH RING
PEELING. NO ODOR. UNEXPOSED BONE SILKY.

2–3 YRS – UNEXPOSED SCUTES PALE AND WITHOUT SHEEN BUT NO
GROWTH RING PEELING. EXPOSED SCUTES PALE WITH SLIGHT
PEELING, SCUTES LOOSE, OFF AND/OR TIGHT. BONE SUTURES
GENERALLY TIGHT.

4 YRS – UNEXPOSED SCUTES NORMAL COLOR TO SLIGHTLY PALE, NO
SHEEN, NO PEELING. EXPOSED SCUTES LOOSE, PALE, DULL,
WITH MODERATE PEELING. SUTURES SEPARATING AND BONE
SURFACE IS FISSURED, EDGES ARE ROUGHENED (FISSURED
UNDER HAND LENS) AND CHIP FAIRLY EASILY.

>>4 YRS – DISARTICULATED AND DISARTICULATING. BONE EDGES CHIP
AND CRUMBLE EASILY. SCUTES ARE PEELING AND CURLED.
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Desert Tortoise Survey Data 2009

UTM Coordinates
(NAD 83)

Date
Found

Waypoint
Name Type of Sign Sign info (description) Easting Northing

4/17/2009 TS1 scat NTY (4) 473081 3872759

4/17/2009 TT1 tortoise tracks
in sand beside adjacent habitat; 210
mm outside edge to edge of tracks 473080 3873396

4/17/2009 TS2 scat TY (5), very recent; 14 mm 473080 3873398
4/17/2009 SCUTE tortoise scute single carapace scute 473079 3873680

4/18/2009 TC1 carcass
Female, 250 MCL, 4 yrs TSD (source

of yesterday's scute find) 472889 3873630
4/19/2009 TS3 scat NTY (1) 472222 3872882

4/19/2009 TC2 bone fragments
2 fragments, Adult 1 size, >4 yrs TSD,

disarticulated 472155 3872801

4/19/2009 TB1 burrow

Class 4 (possibly tortoise, good
condition), 230WX120HX1mL, under

Atriplex along section edge 471771 3872623

4/23/2009 TC3 carcass
1 marginal bone, several fractured

carapace bones; >4 yrs TSD 470766 3875024
4/23/2009 TC4 carcass found in 2008, 2-4 yrs TSD 471854 3874827

4/24/2009 TC5 carcass
Adult 2 size class, >4 yrs TSD,

scattered bones & scutes 471904 3874512

4/25/2009 TC6 carcass Adult size, >4 yrs TSD, found in 2008 468263 3874404

LOCATIONS OF LOGGERHEAD SHRIKE AND KIT FOX NATAL DEN SITES

4/17/2009 LSHRIKE
Loggerhead

Shrike single individual 473052 3872624

4/17/2009 KFDEN1
Kit fox natal

den site 15 holes, appears active 472992 3872926

4/19/2009 KFDEN2
Kit fox natal

den site 9 holes, Inactive 472060 3872973

4/24/2009 LSHRIKE
Loggerhead

Shrike single individual 472152 3874689

4/24/2009 LSHRIKE
Loggerhead

Shrike one in salt cedar and nest with young 471488 3874514
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SUMMARY 

 
 

Solucar proposes to develop a 250-megawatt solar thermal power plant on 1,200 acres 

near Harper Lake, San Bernardino, California.  Visual and trapping surveys were conducted in 

suitable habitat within the project area to determine the presence or absence of Mohave ground 

squirrels (Spermophilus mohavensis), a State listed threatened species.  Three trapping grid were 

established on or near the site.  One adult female Mohave ground squirrel was seen, then 

captured, during the second trapping session on the southern portion of the project site.  Trapping 

continued in the northwestern portion of the site, but no Mohave ground squirrels were captured.  

Because Mohave ground squirrels inhabit a portion of the project site, an Incidental Take Permit 

will be required before development can proceed on the project site. 

This study was conducted under the authority of a Memorandum of Understanding 

between EREMICO Biological Services and the California Department of Fish and Game, dated 

26 April 1999, amended on 3 March 2006, and expiring on 31 October 2010. 
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INTRODUCTION 

 
 

PROJECT DESCRIPTION 

Solucar proposes to build a 250-megawatt solar thermal power plant on a 1,200-acre site 

near Harper Lake, San Bernardino County, California.  The plant will employ the latest advances 

in parabolic trough mirrors and thermal energy storage systems to collect and concentrate the 

sun’s solar energy for conversion to steam energy.  The steam will drive a conventional steam 

power plant cycle to generate electricity, which will be delivered to the public electric utility grid.  

Harper Lake ranks among the world’s best locations for solar power generation because of its 

location, dry climate, and clear air.  One of the characteristics of solar power plants is the 

requirement for a large, flat land area devoid of vegetation needed for the solar collectors.   

In California, the lead governmental agency for the licensing of thermal power plants 

over 50 megawatts is the California Energy Commission (CEC).  Project permit applications are 

reviewed under its Application for Certification (AFC) process.  During the AFC process, the 

CEC consults with the California Department of Fish and Game (CDFG) and the United States 

Fish & Wildlife Service (USFWS) to garner their approvals of plans to evaluate potential 

wildlife impacts resulting from construction and operation of the project.  The CDFG has 

determined that the Mohave ground squirrel (Spermophilus mohavensis), a State listed threatened 

species (CDFG 2006b), may occur on the project site.  The site lies within the known range of 

the species (Gustafson 1993).  Since the project may negatively impact a State listed species, 

Solucar retained EREMICO Biological Services to survey the potential project impacts for the 

Mohave ground squirrel at the Harper Lake site in accordance with approved survey protocols.  

In 2006, a Mohave ground squirrel trapping study was conducted on nearly the identical 

site for a proposed dairy park and solar power plant.  No Mohave ground squirrels were seen or 

captured during the 2006 study (LaBerteaux 2006). 

 

PROJECT SITE 

The 1,200-acre project site is located in Section 29 (south half and the west half of the 

northwest quarter), Section 32 (northeast quarter), and Section 33 (entire section), Township 11 
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North, Range 4 West, S.B.M. (Figure 1).  The elevation ranges from approximately 2,030 ft to 

2,100 ft.  The site lies immediately east of Harper Lake Road along both sides of Lockhart Road.  

Harper Lake and the Harper Dry Lake Area of Critical Environmental Concern are northeast of 

the project site (Figure 1).    Most of the project site is disturbed, consisting of fallow and active 

alfalfa fields.  The fields in the south half of Section 29 and in Section 33 are fallow.  The field 

in the northeast quarter of Section 32 is active (Figure 1).  Native habitat occurs in the northwest 

quarter of Section 29 and in a few corners of the fields in Sections 32 and 33.  The project site is 

entirely under private ownership as are most adjacent parcels.  Lands administered by the Bureau 

of Land Management (BLM) occur northeast of the project site and in Section 4, T. 10 N., R. 4 

W., south of the project site (Figure 1). 



Figure 1. Proposed solar power project site at Harper Lake, San Bernardino County, California
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METHODS 

 
 

To determine presence of Mohave ground squirrels on the project site, a visual survey 

and then a trapping survey were conducted.  The visual survey was conducted by walking a 

meandering transect through potential habitat on the project site.  The purpose of this survey was 

to unobtrusively search for Mohave ground squirrels and to select the site for the trapping grids.  

If no Mohave ground squirrels were observed during the visual survey, then a Mohave ground 

squirrel presence-or-absence trapping study was conducted using survey guidelines 

recommended by the CDFG (2003).  Two grids were established in the limited habitat still 

existing on the project site.  Another grid was established on adjacent BLM lands south of the 

project site.  EREMICO staff trapped similar areas during the 2006 study (LaBerteaux 2006) 

after consulting with Rebecca Jones, biologist with the CDFG, on grid locations. 

Each trapping grid consisted of 100 Sherman live traps (12-inch, kangaroo rat model).  

The traps were washed and bleached prior to use.  The first grid (Grid 1) was located on BLM 

lands south of the project site, in the northern portion of Section 4, T. 10 N., R. 4 W, S.B.M. 

(Figure 2).  Traps were placed in a 4-trap by 25-trap configuration.  The second grid (Grid 2) was 

placed in a standard 10-trap by 10-trap configuration in the northwest quarter of the northwest 

quarter of Section 29, T. 11 N., R. 4 W, S.B.M. (Figure 2).  Traps comprising the third grid (Grid 

3) were placed in remnant habitat along the edges of the fallow fields in Section 32, T. 11 N., R. 

4 W, S.B.M. (Figure 2).  The distance between traps on all grids was the standard 35 m.  Each 

trap was placed in a 13 cm by 13 cm by 42 cm (5 in by 5 in by 16.5 in) open-ended corrugated 

cardboard box.  The boxes not only provided shade but also insulation to minimize thermal stress 

on captured animals.  Traps and shelters were placed on the north-south axis and were baited 

with a mixture of sweet horse grain and a blend of peanut butter and rolled oats.   

The traps were opened by one hour after sunrise or when the air temperature at 30 cm (1 

ft) above the ground reached 10°C (50°F).  The ambient air temperature 30 cm above the ground 

and surface temperature, both in the shade, were recorded every hour during the trapping effort.  

Cloud cover and wind speed and direction were also recorded three times during trapping.  If the 

air temperature exceeded 32°C (90°F), then the traps were closed until the temperature fell below  



Figure 2. Mohave ground squirrel trapping grids at the proposed Harper Lake solar power site.
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the upper limit.  Traps were also closed during periods of rain and high wind.  Traps were 

checked every 2-4 hours and closed by sunset. 

The following data were recorded on all captured animals: capture time, trap number, 

species, sex, age (adult or juvenile), and reproductive condition.  No animals were marked.  After 

each animal was processed, it was released at the point of capture.  A California Native Species 

Field Survey Form for Mohave ground squirrels was completed for each grid regardless of the 

outcome of trapping. 

 Each grid was trapped for a maximum of three, 5-consecutive day periods.  According to 

the trapping protocol (CDFG 2003), the first trapping session was to occur between 15 March 

and 30 April.  The second session was to occur at least two weeks after the end of the first 

trapping session and between 1 May and 31 May.  The third session was to occur at least two 

weeks after the end of the second trapping session and between 15 June and 15 July.  According 

to the guidelines, trapping was to cease upon the capture of a Mohave ground squirrel on any 

grid (CDFG 2003).  However, trapping would continue to determine the distribution of Mohave 

ground squirrels on the project site. 

The Mohave ground squirrel survey was conducted under the authority of a 

Memorandum of Understanding (MOU) between EREMICO Biological Services and the 

California Department of Fish and Game, dated 26 April 1999, amended on 3 March 2006, and 

expiring on 31 October 2010.  Biologists Bruce Garlinger and Martha Heath, PhD, conducted the 

visual and trapping surveys.  Mr. Garlinger is designated as field investigator on the List of 

Authorized Individuals under the MOU, dated 3 March 2006.  Dr. Heath has her own MOU to 

conduct Mohave ground squirrel studies. 

During the course of the Mohave ground squirrel survey, the biologists noted other 

wildlife species occurring in the project area.   
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RESULTS 

 
 

PHYSICAL ENVIRONMENT 

The project site is southwest of Harper Lake in the West Mojave Desert.  It is on an 

alluvial plain with a 0-1% slope, draining northeast.  The soils consist of silts and sands.  Most of 

the site has been converted from desert saltbush scrub and creosote bush scrub to agriculture.  

Desert saltbush scrub occurs in the northwest quarter of Section 29, in the corners of the active 

alfalfa field in Section 32, and along the western and southern edges of the fallow fields in 

Section 33, T. 11 N., R. 4 W, S.B.M.  Mojave creosote bush scrub occurs on BLM lands in 

Section 4, T. 10 N., R. 4 W., immediately south of the project site.  The dominant species in each 

community include allscale (Atriplex polycarpa) in the desert saltbush scrub and creosote bush 

(Larrea tridentata) and allscale in the creosote bush scrub.  Other perennial species on the 

project site and on the adjacent BLM lands are listed in Table 1. 

There was no annual plant production in the project area this year due to below normal 

precipitation during the previous fall/winter.  Persistent, dried remains of some species that 

bloomed last year were identified and are listed in Table 1.  

In addition to the agricultural development of the site, existing impacts included dirt 

roads, some off-highway vehicle tracks, wind-blown trash, shooting, and historic sheep grazing.  

A high-tension transmission line corridor and associated dirt roads run along the southern edge 

of the project site.  A trailer park, 2 landing strips, and a dump site once occurred in the west half 

of the northwest quarter of Section 29, T. 11 N., R. 4 W, S.B.M.   

 

MOHAVE GROUND SQUIRRELS 

The Mohave ground squirrel’s range is limited to the West Mojave Desert, generally 

from Lucerne Valley in San Bernardino County to Cartago in Inyo County.  Within its range the 

Mohave ground squirrel has a patchy distribution but occupies a variety of habitats, including 

desert saltbush scrub, creosote bush scrub, Joshua tree woodland, shadscale scrub, blackbrush 

scrub, and sagebrush scrub.  It occurs at elevations up to at least 5,600 feet.  Mohave ground  
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Table 1.  Vascular plants that were found during the surveys at the Harper Lake solar power 
plant site and on adjacent BLM lands.  
 
 

SPECIES  LOCATION 
FAMILY   

SCIENTIFIC NAME COMMON NAME HABIT 
PROJECT 

SITE 
 

BLM 

EPHEDRACEAE     

Ephedra nevadensis Nevada ephedra shrub  � 

ASTERACEAE     

Acamptopappus sphaerocephalus var. hirtellus goldenhead shrub  � 
Ambrosia acanthicarpa sand-bur annual �  
Ambrosia dumosa burro-bush shrub  � 
Ericameria linearifolia showy goldenbush shrub  � 
Hymenoclea salsola cheesebush shrub  � 
Malacothrix glabrata desert dandelion annual  � 
Stephanomeria exigua  ssp. exigua annual mitra annual � � 
Stephanomeria pauciflora desert milk-aster subshrub  � 
Tetradymia stenolepis Mojave horsebrush shrub  � 
Xylorhiza tortifolia var. tortifolia Mojave-aster subshrub  � 

BORAGINACEAE     

Amsinckia tessellata var. tessellata fiddleneck annual  � 
Heliotropium curassavicum wild heliotrope herb. perennial �  

BRASSICACEAE     

Descurainia �sophia* flixweed annual �  
Sisymbrium irio* London rocket annual � � 

CACTACEAE     

Cylindropuntia echinocarpa golden cholla cactus � � 

CHENOPODIACEAE     

Atriplex polycarpa allscale shrub � � 
Atriplex spinifera Mojave saltbush shrub  � 
Grayia spinosa spiny hop-sage shrub  � 
Krascheninnikovia lanata winter fat shrub  � 
Salsola tragus Russian thistle annual �  

EUPHORBIACEAE     

Chamaesyce albomarginata rattlesnake weed herb. perennial � � 
Croton californicus desert croton herb. perennial  � 

FABACEAE     

Astragalus lentiginosus milk-vetch herb. perennial  � 
Prosopis glandulosa var. torreyana Honey mesquite shrub/tree �  
Psorothamnus arborescens var. minutifolius indigo bush shrub  � 

GERANIACEAE     

Erodium cicutarium* red-stemmed filaree annual � � 

MALVACEAE     
Sphaeralcea ambigua var. ambigua apricot mallow herb. perennial  � 

POLYGONACEAE     

Chorizanthe rigida rosy-thorn annual  � 
Eriogonum deflexum var. deflexum skeleton weed annual �  
Eriogonum inflatum var. inflatum desert trumpet herb. perennial  � 
Eriogonum sp. buckwheat shrub  � 
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Table 1 (continued).  Vascular plants that were found during the surveys at the Harper Lake solar 
power plant site and on adjacent BLM lands. 
 
 

SPECIES  LOCATION 
FAMILY   

SCIENTIFIC NAME COMMON NAME HABIT 
PROJECT 

SITE 
 

BLM 

SOLANACEAE     

Lycium andersonii desert tomato shrub  � 
Lycium cooperi peach-thorn shrub � � 

TAMARICACEAE     

Tamarix ramosissima* saltcedar shrub/tree �  

ZYGOPHYLLACEAE     

Larrea tridentata creosote bush shrub  � 

POACEAE     

Achnatherum speciosum Desert needlegrass perennial  � 
Bromus madritensis ssp. rubens* red brome annual � � 
Bromus tectorum* cheat grass annual � � 
Distichlis spicata saltgrass perennial �  
Hordeum murinum ssp. leporinum* wild barley annual � � 
Schismus sp.* Mediterranean grass annual � � 
Sporobolus airoides alkali sacaton perennial � � 

* non-native species 
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squirrels eat mainly leaves of forbs, shrubs, and grasses; fruit and flowers of forbs; seeds of 

forbs, grasses, shrubs, and Joshua trees; fungi; and anthropods (Gustafson 1993). 

Reasons for decline and extirpation of local populations include persistent drought, 

habitat destruction, degradation and fragmentation; use of pesticides for rodent control; domestic  

cat predation; and, possibly, shooting and vehicle strike (Gustafson 1993).  The Mohave ground 

squirrel is a State list threatened species (CDFG 2006b). 

Locality records for Mohave ground squirrels in the vicinity of the project site are 

presented in Table 2 (CDFG 2007).  Most of the records are from trapping studies conducted in 

the late 1980s for the solar power plant northwest of the current project site.  The current status 

of Mohave ground squirrels in these areas is not known.  The most recent record is from 2007, 

when a Mohave ground squirrel was captured during a trapping study along State Highway 58, 

approximately 5-6 miles south-southeast of the project site (Mitchell 2007).  At a minimum, the 

project site lies within the historic range of the species.  

 

Visual Survey 

Visual surveys were conducted at the project site and on adjacent BLM lands on 17-18 

April 2007 between 1030 and 1230 hours and on 21 April 2007 between 1400 and 1600 hours.  

No Mohave ground squirrels were observed during the visual surveys.  Hence, the trapping 

surveys were initiated. 

 

Trapping Survey, Period 1 

During the first trapping period on the project site, the 3 grids were trapped from 19 April 

to 30 April 2007.  On Grid 1 the effort totaled 4,450 trap-hours, and 149 white-tailed antelope 

squirrels (Ammospermophilus leucurus) were captured.  The effort on Grid 2 totaled 3,400 trap-

hours, and 96 white-tailed antelope squirrels and 3 Merriam’s kangaroo rats (Dipodomys 

merriami) were captured.  The effort on Grid 3 totaled 2,710 trap-hours, and 106 white-tailed 

antelope ground squirrels were captured.  Daytime temperatures during the period often reached 

or exceeded 32°C, so trap closures were necessary, limiting the number of trap-hours on each 

grid.  Daily trapping results for each grid are presented in Table 3.  No Mohave ground squirrels 

were observed or trapped during the first period.
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Table 2.  Locality records for Mohave ground squirrels in the vicinity of the proposed Harper 
Lake solar power plant site. 
 
 

Location Year of 
Record 

Approximate Distance and 
Direction from Project Site 

T11N, R5W, SEC. 25, SE � 1989 1 mile, W 

T11N, R5W, SEC. 25, NW � 1988 1.5 miles, W 

T10N, R5W, SEC. 6, NW � 1988 2 miles, SW 

T11N, R5W, SEC. 24, NW � 1988 2 miles, WNW 

T11N, R5W, SEC. 13 1989 2 miles, NW 

T11N, R5W, SEC. 12, SW � 1989 2.5 miles NNE 

T11N, R4W, SEC. 3, NE � 1975 4 miles, NE 

Along State Route 58 in Hinkley (exact 
location not know at this time) 

2007 5-6 miles, SSE 
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Table 3.  Results of the Mohave ground squirrel trapping effort during Period 1 at the proposed 
Harper Lake solar power plant site. 
 
 

GRID DATE TRAP-
HOURS 

SPECIES Ad. 
M 

Ad. 
F 

Juv. 
M 

Juv. 
F 

Unk. TOTAL 
CAPTURES 

19 April 2007 800 white-tailed antelope squirrel 10 11   3 32 
1 

20 April 2007 800 white-tailed antelope squirrel 14 12    26 

 21 April 2007 800 white-tailed antelope squirrel 17 7   2 26 

 22 April 2007 1050 white-tailed antelope squirrel 17 10   1 28 

 23 April 2007 1000 white-tailed antelope squirrel 21 12   4 37 

22 April 2007 1175 white-tailed antelope squirrel 8 6    14 
2 

23 April 2007 700 white-tailed antelope squirrel 11 7    18 

 24 April 2007 525 white-tailed antelope squirrel 12 6    18 

   Merriam’s kangaroo rat 1 1    2 

 25 April 2007 500 white-tailed antelope squirrel 16 5    21 

 white-tailed antelope squirrel 19 6    25 

 

26 April 2007 500 

Merriam’s kangaroo rat  1    1 

26 April 2007 910 white-tailed antelope squirrel 19 5   1 25 
3 

27 April 2007 400 white-tailed antelope squirrel 8 6   1 15 

28 April 2007 425 white-tailed antelope squirrel 13 8    21 

29 April 2007 450 white-tailed antelope squirrel 10 5    15 

30 April 2007 525 white-tailed antelope squirrel 23 7    30 
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Trapping Survey, Period 2 

Trapping during the second period occurred from 20 May to 30 May 2007.  On 28 May 

2007, Dr. Heath, while trapping Grid 1, observed a ground squirrel that was either a Mohave 

ground squirrel or a round-tailed ground squirrel (Spermophilus tereticaudus).  The squirrel was 

outside its burrow along the southern edge of the active alfalfa field in the northeast quarter of 

Section 32, T. 11 N., R 4 W., S.B.M.  Two characteristics distinguishing the congeners are tail 

length and tail shape.  Mohave ground squirrels have shorter, flatter tails compared to round-

tailed ground squirrels.  Dr. Heath was not able to see the tail well enough to identify the 

squirrel.  Therefore, she took 10 traps from Grid 1 and placed them around the squirrel’s burrow 

in an effort to trap it.  After a 2-day effort, she captured the squirrel and identified it as an adult, 

female Mohave ground squirrel.  The squirrel weighed 95 g, indicating that it was probably a 

yearling, born in 2006.  Its tail was flat in cross-section and measured 64 mm.  Photographs of 

the squirrel appear in Appendix A. 

Period 2 trapping results on all grids are presented in Table 4.  The effort totaled 2,485 

trap-hours, 2,725 trap-hours, and 3,275 trap-hours on each grid, respectively.  In addition to the 

Mohave ground squirrel, several white-tailed antelope squirrels, one western whiptail  

(Cnemidophorus tigris), one red race (Masticophis flagellum piceus), and one Merriam’s 

kangaroo rat were captured. 

According to the Mohave ground squirrel survey guidelines (CDFG 2003), trapping was 

to cease upon the capture of a Mohave ground squirrel on any grid.  However, the project 

proponents were interested in determining the distribution of Mohave ground squirrels on the 

project site.  Grids 1 and 3 were in close proximity to the Mohave ground squirrel, so trapping 

did not continue on these grids.  Grid 2 was located approximately 2.4 km away, in the northwest 

corner of the project site.  Therefore, trapping continued into the third period on Grid 2. 

 

Trapping Results, Period 3 

Grid 2 was trapped on 2-6 July 2007.  The effort totaled only 1,700 trap-hours due to 

extremely hot daytime temperatures during the period.  Animals that were captured included 26 

white-tailed antelope squirrels and one Merriam’s kangaroo rat.  Daily trap results appear in 

Table 5.  No Mohave ground squirrels were observed or trapped on Grid 2.
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Table 4.  Results of the Mohave ground squirrel trapping effort during Period 2 at the proposed 
Harper Lake solar power plant site. 

 
 

GRID DATE TRAP-
HOURS 

SPECIES Ad. 
M 

Ad. 
F 

Juv. 
M 

Juv. 
F 

Unk. TOTAL 
CAPTURES 

25 May 2007 500 white-tailed antelope squirrel 5 1    6 
1 

26 May 2007 450 white-tailed antelope squirrel 6     6 

 white-tailed antelope squirrel 4 4    8 

 

27 May 2007 

 

475 

 western whiptail     1 1 

 28 May 2007 450 white-tailed antelope squirrel 8 3    11 

 29 May 2007* 550 white-tailed antelope squirrel 11 8   1 20 

 30 May 2007* 60 Mohave ground squirrel  1    1 

21 May 2007 500 white-tailed antelope squirrel 3 1    4 
2 

22 May 2007 525 white-tailed antelope squirrel 1 1    2 

 white-tailed antelope squirrel 11 8    19 

 

23 May 2007 750 

Merriam’s kangaroo rat  1    1 

 24 May 2007 500 white-tailed antelope squirrel 5 2    7 

 25 May 2007 450 white-tailed antelope squirrel 2 2    4 

white-tailed antelope squirrel 9 2    11 20 May 2007 575 

red racer     1 1 
3 

 21 May 2007 610 white-tailed antelope squirrel 14 3   1 18 

 22 May 2007 550 white-tailed antelope squirrel 19 5    24 

 23 May 2007 1030 white-tailed antelope squirrel 21 7   1 28 

 24 May 2007 510 white-tailed antelope squirrel 18 7    25 

* 10 of the 100 traps in this grid were placed near a burrow at the south edge of the active alfalfa field in the NW � 
of Section 32, T. 11 N., R 4 W., S.B.M. to capture a suspected Mohave ground squirrel observed at this location on 
28 May 2007.  The Mohave ground squirrel was captured on 30 May 2007. 
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Table 5.  Results of the Mohave ground squirrel trapping effort during Period 3 at the proposed 
Harper Lake solar power plant site. 

 

 

GRID DATE TRAP-
HOURS 

SPECIES Ad. 
M 

Ad. 
F 

Juv. 
M 

Juv. 
F 

Unk. TOTAL 
CAPTURES 

1 
(not required)         

2 July 2007 350 white-tailed antelope squirrel 2 4    6 
2 

3 July 2007 400 white-tailed antelope squirrel 6 2    8 

 white-tailed antelope squirrel  3    3 

 

4 July 2007 

 

325 

Merriam’s kangaroo rat  1    1 

 5 July 2007 325 white-tailed antelope squirrel 5 2    7 

 6 July 2007 300 white-tailed antelope squirrel 1 1    2 

3 
(not required)         
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A standardized form, included with the survey guidelines (CDFG 2003), summarizing the 

Mohave ground squirrel survey, trapping effort and prevailing weather conditions on each grid 

during each period, and site description is provided in Appendix B.  A completed California 

Native Species Field Survey Form for each grid and for the captured Mohave ground squirrel 

appears in Appendix C. 

 

OTHER WILDLIFE 

Vertebrate wildlife species that were observed during the Mohave ground squirrel 

surveys are listed in Table 6.  Most of the species are commonly found in the Mojave Desert. 

However, 3 special status species (CDFG 2006a), in addition to the Mohave ground squirrel, 

were noted on the project site and include Northern Harrier, Cooper’s Hawk, and Le Conte’s 

Thrasher.  All are California Bird Species of Special Concern (CDFG 2006a).  Of these species, 

only the Le Conte’s Thrasher nested on or near the project site.  A completed California Native 

Species Field Survey Form for this bird appears in Appendix C.  The Northern Harrier and 

Cooper’s Hawk may have nested in neighboring areas but probably only used the project site for 

hunting. 
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Table 6.  Vertebrate wildlife species that were observed during the surveys at the proposed 
Harper Lake solar power plant site and on adjacent BLM lands. 
 
 

SPECIES 
SCIENTIFIC NAME COMMON NAME 

REPTILIA REPTILES 
Uta stansburiana  Side-blotched Lizard 
Cnemidophorus tigris Western Whiptail 
Masticophis flagellum piceus Red Racer                                    

AVES BIRDS 
Ardea alba Great Egret 
Cathartes aura Turkey Vulture 
Circus cyaneus† Northern Harrier 
Accipiter cooperii† Cooper’s Hawk 
Buteo jamaicensis Red-tailed Hawk 
Callipepla gambelii Gambel’s Quail 
Zenaida macroura Mourning Dove 
Bubo virginianus Great Horned Owl 
Chordeiles acutipennis Lesser Nighthawk 
Eremophila alpestris Horned Lark 
Sayornis saya Say’s Phoebe 
Tyrannus verticalis Western Kingbird 
Tachycineta thalassina Violet-green Swallow 
Hirundo rustica Barn Swallow 
Corvus corax Common Raven  
Ixoreus naevius Varied Thrush 
Toxostoma lecontei† Le Conte’s Thrasher 
Dendroica coronata Yellow-rumped Warbler 
Wilsonia pusilla Wilson’s Warbler 
Amphispiza belli Sage Sparrow 
Zonotrichia leucophrys White-crowned Sparrow 
Junco hyemalis Dark-eyed Junco 
Sturnella neglecta Western Meadowlark 
Euphagus cyanocephalus Brewer’s Blackbird 

MAMMALIA MAMMALS 
Sylvilagus audubonii Desert Cottontail 
Lepus californicus Black-tailed Jackrabbit 
Ammospermophilus leucurus White-tailed Antelope Squirrel 
Spermophilus mohavensis† Mohave Ground Squirrel 
Dipodomys merriami Merriam’s Kangaroo Rat 
Canis latrans Coyote 

† special status species 
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DISCUSSION 

 
 

The proposed Harper Lake solar thermal power plant site lies within the range of the 

Mohave ground squirrel.  These squirrels were captured in the late 1980s during the biological 

studies for an existing solar power plant northwest of the current project site (CDFG 2007).  

During biological studies in 2006 for the proposed Harper Lake Dairy Park at nearly the identical 

site under consideration for the current project, no Mohave ground squirrels were captured 

(LaBerteaux 2006).  The results suggest Mohave ground squirrels, perhaps, were extirpated from 

the site prior to 2006.  The lone Mohave ground squirrel captured on the project site this year 

was a yearling based on body mass.  It possibly dispersed onto the site last summer from 

undisturbed habitat south of the project site.  Thus, Mohave ground squirrels may be in the 

yearly stages of repopulating the area.  Local populations can become extirpated due to natural 

causes, such as drought, and then become reestablished by movement of animals from adjacent 

areas when conditions improve (Gustafson 1993).   

Given that 1) only one Mohave ground squirrel was observed (and trapped only after 

initiating a focused effort); 2) this squirrel was at the southern edge of the project site, foraging 

on the best vegetation (alfalfa) available in the area during this drought year; and 3) no Mohave 

ground squirrels were captured over a 2-year period on the regular trapping grids; the entire 

project site should not be considered occupied by Mohave ground squirrels.  The squirrels are 

probably attempting to repopulate the site from undisturbed habitat south of the project site.  It 

appears they have not repopulated the northern portion of the site at this time.  Therefore, only 

the southern portion of the project site should be mitigated. 

If, however, the entire project site is now deemed occupied, then each habitat on the site 

should be mitigated at a different rate.  Agricultural lands that have not reverted back to native 

shrublands provide a few resources for Mohave ground squirrels but probably don't contribute 

much to the viability of a population and should be mitigated at a lower rate than nearby, 

relatively undisturbed habitat.  The suggested mitigation ratio is 0.5:1.  Patches of habitat that are 

in the corners of the fallow and active fields are degraded but do provide shelter sites and forage 

for Mohave ground squirrels.  But, again, the mitigation rate should be lower than the rate for 
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relatively undisturbed habitat.  The suggested ratio is 0.5:1 for those corners adjacent to fallow 

and active fields and 1:1 for corners adjacent to undisturbed habitat.  Finally, the habitat in the 

northwest portion of the project site (W � of NW � of Sec. 29, T. 11 N., R. 4 W., S.B.M.) was 

disturbed in the past but, for the most part, has reverted back to shrublands.  It is also adjacent to 

undisturbed habitat.  The recommended mitigation ratio is 1:1. 
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CONCLUSION 

 
 

Surveys were conducted from late April through early July 2007 to determine the 

presence or absence of Mohave ground squirrels at a proposed solar thermal power plant site 

near Harper Lake, San Bernardino County, California following the CDFG survey guidelines 

(CDFG 2003).  Three trapping grids were established in shrub-covered portions of the 1,200-acre 

site and on adjacent BLM lands.  One Mohave ground squirrel was observed, then trapped, along 

the southern edge of the project site.  No Mohave ground squirrels were observed or trapped in 

other areas of the site.  Therefore, only the southern portion of the project site should be 

considered occupied by Mohave ground squirrels at this time.  Mitigation ratios, based on habitat 

quality, are recommended if the entire site is deemed occupied. 
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Harper Lake Solar Power Plant Site 

Mohave ground squirrel on 28 May 2007, before capture, at the southern edge of the active alfalfa field in NE � of 
Section 32, T.  11 W., R. 4 E., S.B.M.  Photograph by Dr. Martha Heath. 

Mohave ground squirrel on 30 May 2007, after capture, at the southern edge of the active alfalfa field in NE � of Section 32, 
T. 11 W., R.4 E., S.B.M.  Photograph by Dr. Martha Heath. 
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MOHAVE GROUND SQUIRREL (MGS) SURVEY AND TRAPPING FORM 

 
 
PART 1 – PROJECT INFORMATION 
 
Project Name: Harper Lake Solar Power Plant, 1,200 acres Owner: Harper Lake, LLC 

Location (Township, Range, Section): Section 29 (south half and the west half of the northwest quarter), 
Section 32 (northeast quarter), and Section 33 (entire section), Township 11 North, Range 4 West, SBM, 
near Lockhart, San Bernardino County 

Quad Map/Series: Lockhart and Twelve Gauge Lake, Calif, 7.5 Minute Series  
UTM Coordinates of Trapping Grid Corners: (NAD 27, Zone 11) GRID 1 - NW Corner 0471649E, 3872228N; NE Corner 

0472489E, 3872228N; SE Corner 0472489E, 3872123N; SW Corner 0471649E, 3872123N.  GRID 2 - NW Corner 0469925E, 3875865N; 
NE Corner 0470250E, 3875890N; SE Corner 0470250E, 3875570N; SW Corner 0469930E, 3875570N; GRID 3 - NW Corner 0471478E, 
3874025N; NE Corner 0471805E, 3874025N; SE Corner 0472380E, 3872472N; SW Corner 0471478E, 3872472N.  

Acreage of Project Site: 1,200 acres Acreage of Potential MGS Habitat on Site: ±120 acres 

Total Acreage Visually Surveyed on Project Site: ±120 ac Date(s) of Visual Survey: 17-18, 21 April 2007 
Visual Survey Conducted By: Bruce Garlinger, Martha Heath, PhD 

Total Acres Trapped: ±120 acres + 80 acres of adj. BLM Number of Sampling Grids: 3  

Trapping Conducted By: Bruce Garlinger (Grid 2), Martha Heath, PhD (Grids 1 and 3) 

Dates of Sampling Term(s):  GRID 1: FIRST 19-23 April 2007 SECOND 25-30 May 2007 THIRD (not required) 
 GRID 2: FIRST 22-26 April 2007 SECOND 21-25 May 2007 THIRD 2-6 July 2007 

 GRID 3: FIRST 26-30 April 2007 SECOND 20-24 May 2007 THIRD (not required) 
 
PART II – GENERAL HABITAT DESCRIPTION 
 
Vegetation Type: Fallow and active alfalfa fields, desert saltbush scrub (DSS), Mojave creosote bush scrub (MCBS) 
Dominant Perennials: Atriplex polycarpa in DSS; Larrea tridentata and Atriplex polycarpa in MCBS 

Other Perennials: DSS - Heliotropium curassavicum, Cylindropuntia echinocarpa, Chamaesyce 
albomarginata, Prosopis glandulosa var. torreyana, Lycium cooperi, Tamarix ramosissima, Distichlis 
spicata, Sporobolus airoides;  MCBS - Ephedra nevadensis, Acamptopappus sphaerocephalus var. 
hirtellus, Ambrosia dumosa, Ericameria linearifolia, Hymenoclea salsola, Stephanomeria pauciflora, 
Tetradymia stenolepis, Xylorhiza tortifolia var. tortifolia, Cylindropuntia echinocarpa, Atriplex 
spinifera, Grayia spinosa, Krascheninnikovia lanata, Chamaesyce albomarginata, Astragalus 
lentiginosus, Psorothamnus arborescens var. minutifolius, Sphaeralcea ambigua var. ambigua, 
Eriogonum inflatum var. inflatum, Eriogonum sp., Lycium andersonii, Lycium cooperi, Achnatherum 
speciosum, Sporobolus airoides 

Dominant Annuals: (No annual production in 2007) 

Other Annuals (dried specimens): DSS –Ambrosia acanthicarpa, Stephanomeria exigua  ssp. exigua, 
Descurainia sophia, Sisymbrium irio, Salsola tragus, Erodium cicutarium, Eriogonum deflexum var. 
deflexum, Bromus madritensis ssp. rubens, Bromus tectorum, Hordeum murinum ssp. leporinum; MCBS 
- (dried specimens) Malacothrix glabrata, Stephanomeria exigua  ssp. exigua, Amsinckia tessellata var. 
tessellata, Sisymbrium irio, Erodium cicutarium, Chorizanthe rigida, Bromus madritensis ssp. rubens, 
Bromus tectorum, Hordeum murinum ssp. leporinum, Schismus sp. 

Land Form: alluvial plain 
Soils Description: silts and sands 

Elevation: 2,030-2,100 ft Slope Aspect: Northeast Percent Slope: 0-1% 



  

PART III – WEATHER  
 
Project Name: Harper Lake Solar Power Plant, 1,200 acres  
Property Owner: Harper Lake, LLC 
Year: 2007  
Grid Number: 1 (Trapping Period 1) 
WEATHER (temperature = °C; cloud cover = %; wind speed = kph) 
DATE: 17-18 April 2007  ACTIVITY: visual survey DATE: 21 April 2007 ACTIVITY: trapping    

WEATHER CONDITION VALUE TIME  WEATHER CONDITION VALUE TIME 

AIR TEMPERATURE, MIN. 12.5 1015  AIR TEMPERATURE, MIN. 7.0 0800 

AIR TEMPERATURE, MAX. 14.4 1215  AIR TEMPERATURE, MAX. 25.8 1400 

SOIL TEMPERATURE, MIN.  10.6 1015  SOIL TEMPERATURE, MIN.  9.8 1900 

SOIL TEMPERATURE, MAX. 11.8 1215  SOIL TEMPERATURE, MAX. 23.5 1600 

CLOUD COVER, AM 0 1015  CLOUD COVER, AM 0 0800 

CLOUD COVER, PM 0 1215  CLOUD COVER, PM 75 1600 

WIND SPEED, AM 20-30 1015  WIND SPEED, AM 0 0800 

WIND SPEED, PM 20-30 1215  WIND SPEED, PM 10-15 1600 

 
DATE:  19 April 2007 ACTIVITY: trapping DATE: 22 April 2007 ACTIVITY: trapping   

WEATHER CONDITION VALUE TIME  WEATHER CONDITION VALUE TIME 

AIR TEMPERATURE, MIN. 0.5 0700  AIR TEMPERATURE, MIN. 11 0600 

AIR TEMPERATURE, MAX. 24.2 1600  AIR TEMPERATURE, MAX. 25.9 1400 

SOIL TEMPERATURE, MIN.  6.7 0800  SOIL TEMPERATURE, MIN.  13.2 0600 

SOIL TEMPERATURE, MAX. 22.1 1800  SOIL TEMPERATURE, MAX. 21.7 1600 

CLOUD COVER, AM 5 0800  CLOUD COVER, AM 100 0800 

CLOUD COVER, PM 85 1600  CLOUD COVER, PM 100 1600 

WIND SPEED, AM 0-1 0800  WIND SPEED, AM 10-15 0800 

WIND SPEED, PM 5-10 1600  WIND SPEED, PM 20-30 1600 
  
DATE: 20 April 2007 ACTIVITY: trapping DATE: 23 April 2007 ACTIVITY: trapping   

WEATHER CONDITION VALUE TIME  WEATHER CONDITION VALUE TIME 

AIR TEMPERATURE, MIN. 9 1400  AIR TEMPERATURE, MIN. 10 0720 

AIR TEMPERATURE, MAX. 17.1 1100  AIR TEMPERATURE, MAX. 24.5 1500 

SOIL TEMPERATURE, MIN.  14.6 0700  SOIL TEMPERATURE, MIN.  12.6 0750 

SOIL TEMPERATURE, MAX. 16.7 1300  SOIL TEMPERATURE, MAX. 24.7 1600 

CLOUD COVER, AM 100 0800  CLOUD COVER, AM 40 0800 

CLOUD COVER, PM 100 1600  CLOUD COVER, PM 10 1600 

WIND SPEED, AM 0-2 0800  WIND SPEED, AM 0-5 0800 

WIND SPEED, PM 5-10 1600  WIND SPEED, PM 2-15 1600 
 



  

PART III – WEATHER  
 
Project Name: Harper Lake Solar Power Plant, 1,200 acres  
Property Owner: Harper Lake, LLC 
Year: 2007  
Grid Number: 1 (Trapping Period 2) 
WEATHER (temperature = °C; cloud cover = %; wind speed = kph) 
DATE: 25 May 2007  ACTIVITY: trapping DATE: 28 May 2007 ACTIVITY: trapping 

WEATHER CONDITION VALUE TIME  WEATHER CONDITION VALUE TIME 

AIR TEMPERATURE, MIN. 9.6 0600  AIR TEMPERATURE, MIN. 14.2 0600 

AIR TEMPERATURE, MAX. 36.8 1600  AIR TEMPERATURE, MAX. 36.6 1500 

SOIL TEMPERATURE, MIN.  1202 0800  SOIL TEMPERATURE, MIN.  18.0 0600 

SOIL TEMPERATURE, MAX. 34.3 1800  SOIL TEMPERATURE, MAX. 36 1600 

CLOUD COVER, AM 100 0800  CLOUD COVER, AM 0 0800 

CLOUD COVER, PM 0 1600  CLOUD COVER, PM 0 1600 

WIND SPEED, AM 0 0800  WIND SPEED, AM 0 0800 

WIND SPEED, PM 0 1600  WIND SPEED, PM 10 1600 

 
DATE: 26 May 2007 ACTIVITY: trapping DATE: 29 May 2007 ACTIVITY: trapping 

WEATHER CONDITION VALUE TIME  WEATHER CONDITION VALUE TIME 

AIR TEMPERATURE, MIN. 13.1 0600  AIR TEMPERATURE, MIN. 10.9 0600 

AIR TEMPERATURE, MAX. 37.6 1600  AIR TEMPERATURE, MAX. 40.2 1500 

SOIL TEMPERATURE, MIN.  18.5 0600  SOIL TEMPERATURE, MIN.  14.2 0600 

SOIL TEMPERATURE, MAX. 37.1 1800  SOIL TEMPERATURE, MAX. 39.4 1600 

CLOUD COVER, AM 100 0800  CLOUD COVER, AM 15 0800 

CLOUD COVER, PM 0 1600  CLOUD COVER, PM 0 1600 

WIND SPEED, AM 0 0800  WIND SPEED, AM 0 0800 

WIND SPEED, PM 0 1600  WIND SPEED, PM 5-10 1600 
 
DATE: 27 May 2007 ACTIVITY: trapping  

WEATHER CONDITION VALUE TIME 

AIR TEMPERATURE, MIN. 12.7 0600 

AIR TEMPERATURE, MAX. 37.5 1500 

SOIL TEMPERATURE, MIN.  18.4 0600 

SOIL TEMPERATURE, MAX. 37.5 1600 

CLOUD COVER, AM 0 0800 

CLOUD COVER, PM 0 1600 

WIND SPEED, AM 0 0800 

WIND SPEED, PM 10-20 1600 
 



  

 PART III – WEATHER  
 
Project Name: Harper Lake Solar Power Plant, 1,200 acres  
Property Owner: Harper Lake, LLC 
Year: 2007  
Grid Number: 2 (Trapping Period 1) 
WEATHER (temperature = °C; cloud cover = %; wind speed = kph) 
DATE: 21 April 2007 ACTIVITY: visual survey DATE: 24 April 2007 ACTIVITY: trapping  

WEATHER CONDITION VALUE TIME  WEATHER CONDITION VALUE TIME 

AIR TEMPERATURE, MIN.    AIR TEMPERATURE, MIN. 5.0 0700 

AIR TEMPERATURE, MAX. 26.1 1500  AIR TEMPERATURE, MAX. 35.8 1500 

SOIL TEMPERATURE, MIN.     SOIL TEMPERATURE, MIN.  5.7 0700 

SOIL TEMPERATURE, MAX. 24.6 1500  SOIL TEMPERATURE, MAX. 32.0 1600 

CLOUD COVER, AM    CLOUD COVER, AM 25 0800 

CLOUD COVER, PM 75 1600  CLOUD COVER, PM 25 1600 

WIND SPEED, AM    WIND SPEED, AM 2.5 0800 

WIND SPEED, PM 12.2 1600  WIND SPEED, PM 11.2 1600 

 
DATE: 22 April 2007 ACTIVITY: trapping DATE: 25 April 2007 ACTIVITY: trapping 

WEATHER CONDITION VALUE TIME  WEATHER CONDITION VALUE TIME 

AIR TEMPERATURE, MIN. 6.4 0600  AIR TEMPERATURE, MIN. 11.9 0700 

AIR TEMPERATURE, MAX. 28.0 1600  AIR TEMPERATURE, MAX. 34.0 1300 

SOIL TEMPERATURE, MIN.  6.3 0600  SOIL TEMPERATURE, MIN.  11.5 0700 

SOIL TEMPERATURE, MAX. 26.4 1600  SOIL TEMPERATURE, MAX. 33.9 1300 

CLOUD COVER, AM 20 0800  CLOUD COVER, AM 1 0800 

CLOUD COVER, PM 1 1600  CLOUD COVER, PM 0 1200 

WIND SPEED, AM 4.6 0800  WIND SPEED, AM 2.1 0800 

WIND SPEED, PM 15.2 1600  WIND SPEED, PM 7.3 1200 
  
DATE: 23 April 2007 ACTIVITY: trapping DATE: 26 April 2007 ACTIVITY: trapping 

WEATHER CONDITION VALUE TIME  WEATHER CONDITION VALUE TIME 

AIR TEMPERATURE, MIN. 4.6 0700  AIR TEMPERATURE, MIN. 6.0 0600 

AIR TEMPERATURE, MAX. 35 1400  AIR TEMPERATURE, MAX. 37.1 1300 

SOIL TEMPERATURE, MIN.  4.4 0700  SOIL TEMPERATURE, MIN.  7.3 0600 

SOIL TEMPERATURE, MAX. 30.0 1400  SOIL TEMPERATURE, MAX. 34.9 1300 

CLOUD COVER, AM 0 0800  CLOUD COVER, AM 0 0800 

CLOUD COVER, PM 0 1200  CLOUD COVER, PM 0 1200 

WIND SPEED, AM 3.6 0800  WIND SPEED, AM 0 0800 

WIND SPEED, PM 0 1200  WIND SPEED, PM 3.2 1200 
 



  

PART III – WEATHER  
 
Project Name: Harper Lake Solar Power Plant, 1,200 acres  
Property Owner: Harper Lake, LLC 
Year: 2007  
Grid Number: 2 (Trapping Period 2) 
WEATHER (temperature = °C; cloud cover = %; wind speed = kph) 
DATE: 21 May 2007    ACTIVITY: trapping DATE: 24 May 2007 ACTIVITY: trapping 

WEATHER CONDITION VALUE TIME  WEATHER CONDITION VALUE TIME 

AIR TEMPERATURE, MIN. 17.9 0600  AIR TEMPERATURE, MIN. 5.3 0600 

AIR TEMPERATURE, MAX. 34.3 1300  AIR TEMPERATURE, MAX. 34.9 1200 

SOIL TEMPERATURE, MIN.  17.9 0600  SOIL TEMPERATURE, MIN.  4.4 0600 

SOIL TEMPERATURE, MAX. 32.4 1300  SOIL TEMPERATURE, MAX. 30.1 1200 

CLOUD COVER, AM 5 0800  CLOUD COVER, AM 10 0800 

CLOUD COVER, PM 15 1200  CLOUD COVER, PM 15 1200 

WIND SPEED, AM 16.4 0800  WIND SPEED, AM 1.2 0800 

WIND SPEED, PM 4.7 1200  WIND SPEED, PM 4.5 1200 

 
DATE: 22 May 2007 ACTIVITY: trapping DATE: 25 May 2007 ACTIVITY: trapping 

WEATHER CONDITION VALUE TIME  WEATHER CONDITION VALUE TIME 

AIR TEMPERATURE, MIN. 6.8 0600  AIR TEMPERATURE, MIN. 5.8 0530 

AIR TEMPERATURE, MAX. 35.8 1200  AIR TEMPERATURE, MAX. 35.0 1100 

SOIL TEMPERATURE, MIN.  10.3 0600  SOIL TEMPERATURE, MIN.  9.5 0530 

SOIL TEMPERATURE, MAX. 30.7 1200  SOIL TEMPERATURE, MAX. 29.4 1100 

CLOUD COVER, AM 50 0800  CLOUD COVER, AM 10 0800 

CLOUD COVER, PM 1 1200  CLOUD COVER, PM closed  

WIND SPEED, AM 3.1 0800  WIND SPEED, AM 1.2 0800 

WIND SPEED, PM 5.6 1200  WIND SPEED, PM closed  
 
DATE: 23 May 2007 ACTIVITY: trapping  

WEATHER CONDITION VALUE TIME 

AIR TEMPERATURE, MIN. 11.1 0600 

AIR TEMPERATURE, MAX. 33.2 1300 

SOIL TEMPERATURE, MIN.  10.2 0600 

SOIL TEMPERATURE, MAX. 31.7 1300 

CLOUD COVER, AM 0 0800 

CLOUD COVER, PM 0 1200 

WIND SPEED, AM 0 0800 

WIND SPEED, PM 0 1200 
 



  

PART III – WEATHER  
 
Project Name: Harper Lake Solar Power Plant, 1,200 acres  
Property Owner: Harper Lake, LLC 
Year: 2007  
Grid Number: 2 (Trapping Period 3) 
WEATHER (temperature = °C; cloud cover = %; wind speed = kph) 
DATE: 2 July 2007  ACTIVITY: trapping DATE: 5 July 2007 ACTIVITY: trapping 

WEATHER CONDITION VALUE TIME  WEATHER CONDITION VALUE TIME 

AIR TEMPERATURE, MIN. 9.4 0530  AIR TEMPERATURE, MIN. 14.6 0600 

AIR TEMPERATURE, MAX. 37.4 1100  AIR TEMPERATURE, MAX. 39.1 1000 

SOIL TEMPERATURE, MIN.  11.9 0600  SOIL TEMPERATURE, MIN.  16.6 0600 

SOIL TEMPERATURE, MAX. 33.7 1100  SOIL TEMPERATURE, MAX. 34.2 1000 

CLOUD COVER, AM 5 0800  CLOUD COVER, AM 0 0800 

CLOUD COVER, PM closed   CLOUD COVER, PM closed  

WIND SPEED, AM 0 0800  WIND SPEED, AM 0 0800 

WIND SPEED, PM closed   WIND SPEED, PM closed  

 
DATE: 3 July 2007 ACTIVITY: trapping DATE: 6 July 2007 ACTIVITY: trapping 

WEATHER CONDITION VALUE TIME  WEATHER CONDITION VALUE TIME 

AIR TEMPERATURE, MIN. 9.4 0600  AIR TEMPERATURE, MIN. 17.3 0600 

AIR TEMPERATURE, MAX. 37.9 1100  AIR TEMPERATURE, MAX. 41.1 1000 

SOIL TEMPERATURE, MIN.  10.5 0600  SOIL TEMPERATURE, MIN.  19.1 0600 

SOIL TEMPERATURE, MAX. 33.1 1100  SOIL TEMPERATURE, MAX. 37.5 1000 

CLOUD COVER, AM 2 0800  CLOUD COVER, AM 60 0800 

CLOUD COVER, PM closed   CLOUD COVER, PM 20 1200 

WIND SPEED, AM 0 0800  WIND SPEED, AM 0 0800 

WIND SPEED, PM closed   WIND SPEED, PM 1.1 1200 
 
DATE: 4 July 2007  ACTIVITY: trapping  

WEATHER CONDITION VALUE TIME 

AIR TEMPERATURE, MIN. 11.1 0600 

AIR TEMPERATURE, MAX. 35.6 1000 

SOIL TEMPERATURE, MIN.  12.3 0530 

SOIL TEMPERATURE, MAX. 30.9 1000 

CLOUD COVER, AM 5 0800 

CLOUD COVER, PM closed  

WIND SPEED, AM 0 0800 

WIND SPEED, PM closed  

 



  

PART III – WEATHER  
 
Project Name: Harper Lake Solar Power Plant, 1,200 acres  
Property Owner: Harper Lake, LLC 
Year: 2007  
Grid Number: 3 (Trapping Period 1) 
WEATHER (temperature = °C; cloud cover = %; wind speed = kph) 
DATE: 19 April 2007 ACTIVITY: visual survey DATE:  28 April 2007 ACTIVITY: trapping 

WEATHER CONDITION VALUE TIME  WEATHER CONDITION VALUE TIME 

AIR TEMPERATURE, MIN. 13.4 1100  AIR TEMPERATURE, MIN. 8.0 0600 

AIR TEMPERATURE, MAX. 24.2 1600  AIR TEMPERATURE, MAX. 35.9 1400 

SOIL TEMPERATURE, MIN.  9 1100  SOIL TEMPERATURE, MIN.  14:8 0700 

SOIL TEMPERATURE, MAX. 21.2 1600  SOIL TEMPERATURE, MAX. 26.3 1400 

CLOUD COVER, AM 20 1100  CLOUD COVER, AM 1 0800 

CLOUD COVER, PM 85 1600  CLOUD COVER, PM 0 1600 

WIND SPEED, AM 0-3 1100  WIND SPEED, AM 0 0800 

WIND SPEED, PM 5-10 1600  WIND SPEED, PM 0 1600 

 
DATE:  26 April 2007 ACTIVITY: trapping DATE:  29 April 2007 ACTIVITY: trapping 

WEATHER CONDITION VALUE TIME  WEATHER CONDITION VALUE TIME 

AIR TEMPERATURE, MIN. 8.3 0600  AIR TEMPERATURE, MIN. 8.3 0546 

AIR TEMPERATURE, MAX. 32.2 1600  AIR TEMPERATURE, MAX. 34.1 1200 

SOIL TEMPERATURE, MIN.  14.7 0700  SOIL TEMPERATURE, MIN.  19.1 0700 

SOIL TEMPERATURE, MAX. 31.0 1600  SOIL TEMPERATURE, MAX. 25.7 1200 

CLOUD COVER, AM 0 0800  CLOUD COVER, AM 2 0800 

CLOUD COVER, PM 0 1600  CLOUD COVER, PM 2 1200 

WIND SPEED, AM 0 1600  WIND SPEED, AM 0 0800 

WIND SPEED, PM 0-2 0600  WIND SPEED, PM 0-1 1200 
  
DATE:  27 April 2007 ACTIVITY: trapping DATE:  30 April 2007 ACTIVITY: trapping 

WEATHER CONDITION VALUE TIME  WEATHER CONDITION VALUE TIME 

AIR TEMPERATURE, MIN. 5.3 0630  AIR TEMPERATURE, MIN. 9.1 0600 

AIR TEMPERATURE, MAX. 35.6 1300  AIR TEMPERATURE, MAX. 35.7 1400 

SOIL TEMPERATURE, MIN.  13:8 0700  SOIL TEMPERATURE, MIN.  18.9 0700 

SOIL TEMPERATURE, MAX. 25.4 1300  SOIL TEMPERATURE, MAX. 27.8 1400 

CLOUD COVER, AM 0 0800  CLOUD COVER, AM 10 0800 

CLOUD COVER, PM 0 1600  CLOUD COVER, PM 10 1200 

WIND SPEED, AM 0 0800  WIND SPEED, AM 5-10 0800 

WIND SPEED, PM 0 1600  WIND SPEED, PM 5-10 1200 
 



  

PART III – WEATHER  
 
Project Name: Harper Lake Solar Power Plant, 1,200 acres  
Property Owner: Harper Lake, LLC 
Year: 2007  
Grid Number: 3 (Trapping Period 2) 
WEATHER (temperature = °C; cloud cover = %; wind speed = kph) 
DATE: 20 May 2007  ACTIVITY: trapping DATE: 23 May 2007 ACTIVITY: trapping 

WEATHER CONDITION VALUE TIME  WEATHER CONDITION VALUE TIME 

AIR TEMPERATURE, MIN. 7.9 0600  AIR TEMPERATURE, MIN. 7.8 0600 

AIR TEMPERATURE, MAX. 37.5 1400  AIR TEMPERATURE, MAX. 32.5 1400 

SOIL TEMPERATURE, MIN.  11.9 0600  SOIL TEMPERATURE, MIN.  16.5 0600 

SOIL TEMPERATURE, MAX. 32.1 1800  SOIL TEMPERATURE, MAX. 32.1 1800 

CLOUD COVER, AM 5 0800  CLOUD COVER, AM 0 0800 

CLOUD COVER, PM 50 1600  CLOUD COVER, PM 35 1600 

WIND SPEED, AM 0-1 0800  WIND SPEED, AM 0 0800 

WIND SPEED, PM 15-20 1600  WIND SPEED, PM 20-25 1600 

 
DATE: 21 May 2007 ACTIVITY: trapping DATE: 24 May 2007 ACTIVITY: trapping 

WEATHER CONDITION VALUE TIME  WEATHER CONDITION VALUE TIME 

AIR TEMPERATURE, MIN. 17 0600  AIR TEMPERATURE, MIN. 6.1 0600 

AIR TEMPERATURE, MAX. 37.1 1400  AIR TEMPERATURE, MAX. 35.2 1700 

SOIL TEMPERATURE, MIN.  22.8 0600  SOIL TEMPERATURE, MIN.  14.3 0600 

SOIL TEMPERATURE, MAX. 33 1700  SOIL TEMPERATURE, MAX. 33.9 1800 

CLOUD COVER, AM 5 0800  CLOUD COVER, AM 10 0800 

CLOUD COVER, PM 0 1600  CLOUD COVER, PM 0 1600 

WIND SPEED, AM 5-15 0800  WIND SPEED, AM 0 0800 

WIND SPEED, PM 10-15 1600  WIND SPEED, PM 0 1600 
 
DATE: 22 May 2007 ACTIVITY: trapping  

WEATHER CONDITION VALUE TIME 

AIR TEMPERATURE, MIN. 7.4 0600 

AIR TEMPERATURE, MAX. 33.5 1500 

SOIL TEMPERATURE, MIN.  15.8 0700 

SOIL TEMPERATURE, MAX. 33.9 1700 

CLOUD COVER, AM 40 0800 

CLOUD COVER, PM 20 1600 

WIND SPEED, AM 0 0800 

WIND SPEED, PM 0 1600 
 



  

 

 

 

 

 

 

 

 

 

 

 

APPENDIX C CALIFORNIA NATIVE SPECIES FIELD FORMS 

 

 

 

 





  



  



  



 



Trapping grids and location of a Mohave ground squirrel at the
proposed Harper Lake solar power site, San Bernardino County, California.
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INTRODUCTION  

Abengoa Solar, Inc. proposes to construct and operate one or more solar electric 
generating facilities on private lands in the vicinity of Harper Lake in San Bernardino 
County, California.  This report provides a preliminary assessment of habitat suitability 
for the state-listed Mohave ground squirrel (Spermophilus mohavensis) on possible 
project sites.  It also discusses habitat suitability of these sites in a regional context and 
evaluates the potential for impacts to the species. 

METHODOLOGY 

The conclusions in this report are preliminary.  They are based upon one field visit to the 
possible project sites and surrounding habitat and evaluation of all relevant data including 
the California Natural Diversity Database (CNDDB).  On April 13, 2008, I made a visit 
to the Harper Lake area in order to conduct a field assessment of habitat conditions.  I 
surveyed the two proposed project areas, AFC Study Area 1 and AFC Study Area 2, by 
driving both paved and dirt access roads and walking through selected areas.  During the 
site visit, I focused on the species composition and physical structure of the vegetation, 
soil conditions, and evidence of rodent activity.  I was also able to observe the habitat 
condition of adjoining areas to the west, east, and south. 

I consulted the California Department of Fish and Game (CDFG) California Natural 
Diversity Database (CNDDB) to determine historic occurrences of the Mohave ground 
squirrel within ~8 kilometers (5 miles) of the proposed site (CDFG 2008).  In addition, I 
utilized other records of Mohave ground squirrel occurrence that I have collected for a 
comprehensive database covering the period 1998-2007 (Leitner 2008).  I also reviewed 
maps prepared for the U.S. Bureau of Land Management (BLM) West Mojave Plan that 
indicate the locations of lands designated for the Mohave Ground Squirrel Conservation 
Area (U.S. Bureau of Land Management 2005).   

PRELIMINARY HABITAT ASSESSMENT 

AFC Study Area 1 



The AFC Study Area 1 is located east of Harper Lake Road along both sides of Lockhart 
Road.  It includes ~1948 acres to the south and southwest of Harper Dry Lake and 
adjoins the Harper Dry Lake Area of Critical Environmental Concern.  The elevation 
ranges from about 2,020 ft to 2,100 feet.   

Table 1 provides a description of the habitat types present on the various parcels that 
form the AFC Study Area 1.  Almost all of Section 34, as well as those portions of 
Sections 3 and 35 included in the AFC Study Area 1, supports apparently undisturbed 
Creosote Bush Scrub habitat.  These areas would be considered high diversity shrub 
habitat, with many species of native woody perennials and herbaceous plants.  They 
appear to be highly suitable for the Mohave ground squirrel.  In several other parts of the 
AFC Study Area 1 there are previously disturbed areas that have reverted to Desert 
Saltbush Scrub dominated by allscale (Atriplex polycarpa).  This is the situation on the W 
½ of the NW ¼ of Section 29, on the corners of the NE ¼ of Section 32, and along the 
western and southern edges of Section 33.  Although these areas heavily dominated by 
allscale do not provide food resources to support a permanent Mohave ground squirrel 
population, individual animals could be present here from time to time.  Finally, the S ½ 
of Section 29 and almost all of Section 33 are either barren of vegetation or support only 
low ruderal growth.  The absence of native shrubs in these parts of the AFC Study Area 1 
makes them unsuitable for the Mohave ground squirrel.    

Table 1.  The distribution of habitat types on various parcels within AFC Study Area 1.    

Legal Description Habitat Type 

W ½ NW ¼ Section 29 Previously disturbed, now reverted to Desert Saltbush 
Scrub 

S ½ Section 29 Former agriculture, barren or low ruderal vegetation 

NE ¼ Section 32  Active agriculture, corners with Desert Saltbush Scrub  

Section 33 Former agriculture, barren except for W and S edges with 
Desert Saltbush Scrub 

Section 34 Undisturbed, Creosote Bush Scrub 

NW ¼ Section 35 Undisturbed, Creosote Bush Scrub 

N ½ NW ¼ Section 3 Undisturbed, Creosote Bush Scrub 



The AFC Study Area 1 immediately adjoins large areas of Creosote Bush Scrub habitat to 
the east and south.  These adjoining areas appear to be suitable habitat for the Mohave 
ground squirrel. 

AFC Study Area 2  

The AFC Study Area 2 includes ~1861 acres, all located west of Harper Lake Road.  It 
includes all of Section 25 and portions of Section 36, Township 11 North, Range 5 West, 
as well as portions of Sections 30 and 31, Township 11 North, Range 4 West.  Elevations 
range from 2040 to 2150 feet.  

Table 2 provides a description of the habitat types present on the various parcels that 
form AFC Study Area 2.  All of Section 25 and portions of Sections 31 and 36 support 
Desert Saltbush Scrub.  This habitat appears to be largely undisturbed except for past 
livestock grazing and dumping of trash along dirt roads.  It is dominated by allscale with 
a number of other native shrub species present.  These areas are clearly suitable habitat 
for the Mohave ground squirrel.  Much of Section 30 was formerly in agricultural 
production.  The formerly cultivated areas of Section 30 now support a monotypic stand 
of allscale, of varying density and with numerous barren patches.  Although this 
monotypic allscale does not provide food resources to support a permanent Mohave 
ground squirrel population, individual animals could be present here from time to time.  
In the southeastern corner of Section 30 and in the northeastern corner of Section 31, 
much of the land surface is barren of native shrubs, with weedy ruderal vegetation and 
some abandoned buildings.  These areas are not suitable habitat.    

Table 2.   The distribution of habitat types on various parcels within AFC Study Area 2.    

Legal Description Habitat Type 

Section 25 Desert Saltbush Scrub 

Section 30 Former agriculture, reverting to Desert Saltbush Scrub; 
barren, disturbed ruderal, and buildings in SE corner  

NW ¼ Section 31 Desert Saltbush Scrub 

N ½ & SW ¼ of SW ¼ 
Section 31 Desert Saltbush Scrub 

N ¾ NE ¼ Section 31 Previously disturbed, now reverting to Desert Saltbush Scrub 

N ½ NW ¼ Section 36 Desert Saltbush Scrub and Creosote Bush Scrub 

NE ¼ Section 36 Desert Saltbush Scrub and Wash 



Another important factor to consider is that the AFC Study Area 2 is contiguous with 
large expanses of Desert Saltbush Scrub and Creosote Bush Scrub habitat to the west and 
south.  These adjoining areas appear to be suitable habitat for the Mohave ground 
squirrel. 

Regional Context 

There have been a number of Mohave ground squirrel detections in the Harper Lake 
region since 1975.  Eight Mohave ground squirrel occurrences have been recorded within 
five miles of the two project areas.  Three of these records were three to five miles distant 
to the northwest, northeast, and southeast.  However, five records were actually within 
the AFC study areas or no more than three miles distant from them (Table 3).  CNDDB 
Occurrences No. 188 and 224 were in Desert Saltbush Scrub within the boundaries of 
AFC Study Area 2, while another record in 2007 was at the edge of an active agricultural 
field in AFC Study Area 1 (EREMICO Biological Services, 2007).     

Table 3.  Mohave ground squirrel records within three miles of the Harper Lake solar 
project areas. 

CNDDB 
Occurrence No. Legal Description Year Habitat 

156 T10N, R4W, NW1/4 Sect. 6 1988 Desert Saltbush Scrub
188 T11N, R4W, NW1/4 Sect. 31 1988 Desert Saltbush Scrub
188 T11N, R5W, NE1/4 Sect. 36 1988 Desert Saltbush Scrub
188 T11N, R5W, SW1/4 Sect. 25 1988 Desert Saltbush Scrub
221 T11N, R5W, NW1/4 Sect. 24 1988 Desert Saltbush Scrub
221 T11N, R5W, NW1/4 Sect. 13 1989 Desert Saltbush Scrub
221 T11N, R5W, NE1/4 Sect. 13 1989 Desert Saltbush Scrub
221 T11N, R5W, SW1/4 Sect. 13 1989 Desert Saltbush Scrub
221 T11N, R5W, SW1/4 Sect. 12 1989 Creosote Bush Scrub 
221 T11N, R5W, SW1/4 Sect. 11 1989 Creosote Bush Scrub 
224 T11N, R5W, NW1/4 Sect. 25 1988 Desert Saltbush Scrub

 T11N, R4W, NE1/4 Sect. 32 2007 Edge of ag field 

The Harper Lake area lies within the Mohave Ground Squirrel Conservation Area as 
designated in the West Mojave Plan (U.S. Bureau of Land Management 2005).  
However, a 37 square mile area including the dry lake bed and surrounding private and 
public lands was excluded from the conservation area.  All of the AFC Study Area 1, 
with the exception of the proposed addition of 80 acres in the NW ¼ of Section 3, 
Township 10 North, Range 4 West, lies outside of the conservation area.  The southern 
edges of Sections 33 and 34, Township 11 North, Range 4 West adjoin the conservation 
area.  The entire AFC Study Area 2 is outside the conservation area, although its western 
boundary is immediately adjacent.  According to provisions of the West Mojave Plan, 
ground disturbance within the Mohave Ground Squirrel Conservation Area is limited to 
1% of total acreage over the 30 year life of the Plan.  On this basis, the Bureau of Land 
Management (BLM) has been rejecting right-of-way applications for siting solar energy 



projects within the conservation area.  However, it is important to emphasize that these 
restrictions apply only to public lands managed by the BLM.   

CONCLUSIONS 

AFC Study Area 1 

The only portion of the AFC Study Area 1 that appears to provide adequate habitat to 
support a permanent Mohave ground squirrel population is Section 34 and the adjoining 
portions of Sections 3 and 35.  Although there are no records of Mohave ground squirrel 
occurrence on these specific parcels, the soils and vegetation here are highly suitable for 
this species.  The fact that two years of protocol trapping failed to detect Mohave ground 
squirrels in the saltbush habitat in the NW ¼ of Section 29 indicates that this parcel does 
not support a permanent population.  However, there is sufficient shrub cover here that 
animals from adjacent habitat to the west and east might occasionally be present.  Small 
peripheral areas of saltbush on the NE ¼ of Section 32 and around the western and 
southern edges of Section 33 present the same possibility.  The occasional presence of 
Mohave ground squirrels in these areas is confirmed by the individual that was seen and 
captured in 2007.  Finally, the S ½ of Section 29 and most of Section 33 lack shrub cover 
and are not suitable habitat. 

AFC Study Area 2

There are Mohave ground squirrel records for Sections 25, 31, and 36 within the AFC 
Study Area 2.  Although these records date to surveys conducted in 1988 and 1989, there 
appear to have been no significant habitat changes over the past 20 years.  The Desert 
Saltbush Scrub habitat in these parcels is suitable for occupancy by Mohave ground 
squirrels.  There are no Mohave ground squirrel records for Section 30, which was 
probably in agricultural production during these earlier surveys.  However, allscale has 
invaded the abandoned fields here and this type of shrub cover could be occupied 
occasionally by Mohave ground squirrels moving from adjacent suitable habitat.   
These portions of Section 30 do not provide the diverse food resources that are necessary 
to support a permanent Mohave ground squirrel population (Leitner and Leitner 1998).  
The only portions of AFC Study Area 2 that are not suitable are in the southeastern 
corner of Section 30 and the northeastern corner of Section 31 where there is no shrub 
cover.   
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INTRODUCTION  

Abengoa Solar, Inc. is interested in possible sites on which to construct and operate solar 
electric generating facilities in the vicinity of Harper Lake in San Bernardino County, 
California.  I was asked by ENSR Corporation to conduct a reconnaissance level survey 
to assess Mohave ground squirrel (Spermophilus mohavensis) habitat quality and estimate 
potential compensation ratios for 6 square miles of land north of Harper Lake.  This 
report provides a description of the habitat on these 6 sections and a preliminary 
evaluation of its suitability for this state-listed species.   

METHODOLOGY 

The conclusions in this report are preliminary, as they are based upon a brief field visit to 
the area on June 10 and 11, 2008.  I surveyed the 6 sections by driving dirt access roads 
and walking through selected areas.  During this reconnaissance visit, I focused on the 
species composition and physical structure of the vegetation, as well as soil conditions 
and evidence of previous human disturbance to the habitat.   

I also consulted the California Department of Fish and Game (CDFG) California Natural 
Diversity Database (CNDDB) to determine historic occurrences of the Mohave ground 
squirrel within 5-10 miles of the subject property (CDFG 2008).  In addition, I utilized 
other records of Mohave ground squirrel occurrence that I have collected for a 
comprehensive database covering the period 1998-2007 (Leitner 2008).  I also reviewed 
maps prepared for the U.S. Bureau of Land Management (BLM) West Mojave Plan that 
indicate the locations of lands designated for the Mohave Ground Squirrel Conservation 
Area (U.S. Bureau of Land Management 2005).   

RESULTS OF RECONNAISSANCE SURVEY 

The study area is located north of Harper Lake on a broad bajada (alluvial slope) that 
extends south from the Black Mountain Wilderness toward Harper Lake.  Elevations 
range from 2135 ft to 2025 ft.  The area is mostly in private ownership, but includes three 
parcels of public land managed by the Bureau of Land Management (BLM).   

The findings of this reconnaissance will be presented separately for each of the 6 
sections.   

Section 5, T 11 N, R 3 W  

This 640 acre parcel comprises the easternmost portion of the study area and is the site of 
the Oasis Ranch.  It is entirely in private ownership and appears to have been an alfalfa 
farm with center pivot irrigation using ground water from several wells.  There are 
several buildings near the center of the parcel.  The property is no longer in agricultural 
production and the low weedy vegetation mainly consists of non-native grasses and 
herbs.  There are small patches of monotypic allscale (Atriplex polycarpa) in a few areas 
that have not been cultivated recently.  This is a native shrub species adapted to disturbed 



sites such as washes; it often invades abandoned farm land.  There are rows of non-native 
tamarisk trees (Tamarix sp.) along some of the fence lines on the property.   

The section is unsuitable as Mohave ground squirrel habitat because of the absence of 
native desert scrub vegetation.        

Section 6, T 11 N, R 3 W 

Section 6 consists entirely of public land administered by the BLM, according to the 
Cuddeback Lake map sheet published in 1997 (BLM California Desert District).  The 
vegetation is medium density Desert Saltbush Scrub dominated by allscale.  Much of 
Section 6 supports monotypic allscale scrub.  Within this parcel there are some patches of 
habitat with additional shrub diversity including Mojave saltbush (Atriplex spinifera),
bud sage (Artemisia spinescens), and white bur-sage (Ambrosia dumosa).  At least one 
patch of Cooper’s box thorn (Lycium cooperi) was observed in a small area of sand 
dunes.  There appeared to be no winterfat (Krascheninnikovia lanata) or spiny hopsage 
(Grayia spinosa) present here; both shrubs are important forage species for Mohave 
ground squirrels.  There was evidence of cattle use throughout this section.    

This section is judged to be suitable habitat for Mohave ground squirrels.  However, it is 
of low to medium value due to the lack of a variety of food plants, including winterfat 
and spiny hopsage as well as abundant native herbs.  

Section 1, T 11 N, R 4 W  

Section 1 is all in private ownership.  The vegetation is largely Desert Saltbush Scrub 
dominated by allscale.  Most of this parcel supports monotypic stands of allscale, but 
along the southern edge there are patches of sandy soils with high shrub diversity and a 
number of species of native herbaceous plants.  In the northwest corner of this section is 
an extensive area dominated by white bur-sage and winterfat.  Signs of cattle use were 
noted throughout this parcel. 

This section provides suitable habitat for Mohave ground squirrels.  While the areas 
strongly dominated by allscale are of low to medium value, there are certain portions of 
the section with more diverse vegetation that are of high quality as Mohave ground 
squirrel habitat.    

Section 2, T 11 N, R 4 W 

The eastern one-quarter of Section 2 consisting of ~160 acres is BLM land, but the 
remainder of the section is private land.  There has been extensive surface disturbance to 
the privately-owned western three-quarters of Section 2, with a number of roughly north-
south trending dikes and channels visible.  The vegetation throughout most of this section 
is predominantly Desert Saltbush Scrub.  There are barren, disturbed areas along the 
northern edge, interspersed with stands of monotypic allscale.  The eastern one-quarter of 
the section is less disturbed, with white bur-sage and winterfat as well as allscale patches.  



Along the southern edge are some slightly elevated patches of more diverse scrub 
vegetation, including shadscale (Atriplex confertifolia), four-wing saltbush (Atriplex 
canescens), white bur-sage, and Cooper’s box thorn.  

The habitat in Section 2 is suitable for Mohave ground squirrels, although I would rate it 
as low to medium quality because of extensive surface disturbance and generally poor 
forage resources.    

Section 3, T 11 N, R 4 W 

Section 3 is entirely in private ownership.  There has been wide-spread surface 
disturbance in the past, with dikes and channels throughout this parcel.  The dominant 
vegetation is Desert Saltbush Scrub, almost entirely allscale, with a few shadscale visible 
in the southern part of Section 3.  In the northeastern corner there is an extensive 
disturbed area that is largely barren of shrubs.  It seems likely that much of the original 
desert vegetation was removed in the past, possibly for farming, with re-growth of 
allscale in most of the disturbed areas. 

Section 3 provides suitable habitat for Mohave ground squirrels, but it is generally of low 
quality.   

Section 4, T 11 N, R 4 W  

Most of Section 4 is apparently in private ownership.  The only exception is the north 
one-half of the southwest quarter, which is BLM land according to the Cuddeback Lake 
map sheet published in 1997 (BLM California Desert District).  The entire section 
supports Desert Saltbush Scrub, which seems to be relatively undisturbed with a good 
diversity of native shrub species.  Although the dominant shrub is allscale, other species 
are relatively abundant, including Mojave saltbush, white bur-sage, and Cooper’s box 
thorn.  A few winterfat shrubs were observed in the northwest corner of Section 4.  Soils 
are more saline in the southwestern corner of this section, with shadscale and bush 
seepweed (Suaeda moquinii) present.  There were indications of human disturbance in 
the southeast corner, where an old building and well were noted. 

The habitat here is suitable for Mohave ground squirrels and is of medium quality.  
Although disturbance is limited and vegetation diversity is relatively high, important 
forage plants are restricted in abundance.    

Regional Context 

The study area is located within the Mohave Ground Squirrel Conservation Area as 
designated in the West Mojave Plan (U.S. Bureau of Land Management 2005).  The West 
Mojave Plan as adopted provides protection to the species only on BLM lands within the 
Conservation Area.  Thus, any restrictions to development would apply only to the 3 
parcels of public land within the study area:  Section 6, eastern ¼ of Section 2, and north 
½ of the southwest ¼ of Section 4.  At the present time, the BLM is not accepting right-



of-way applications for public lands within the Mohave Ground Squirrel Conservation 
Area because of limitations on surface disturbance as specified in the West Mojave Plan.  
In addition, the 80 acres administered by BLM within Section 4 has been designated as 
part of the Barstow Woolly Sunflower Area of Critical Ecological Concern (ACEC), 
which provides additional protection.      

Mohave ground squirrels were detected within the study area in 1975, when 2 adults were 
live-trapped in the NE1/4 of Section 3 (Table 1).  There have apparently been no attempts 
to capture the species within the study area since then.  In the last 20 years, 5 occurrences 
have been recorded just to the west and south of Harper Lake and about 4-5 miles from 
the current study area (Table 1).  Four of these occurrences date to 1988-89, when 
environmental studies were carried out for the SEGS solar facility.  The latest record was 
obtained in 2007 in an area being considered for a solar facility.     

Table 1.  Previous Mohave ground squirrel records in the vicinity of Harper Lake. 

CNDDB 
Occurrence No. Legal Description Year Habitat 

189 NE1/4 Sect. 3, T 11 N, R 4 W 1975 Desert Saltbush Scrub
156 NW1/4 Sect. 6, T 10 N, R 4 W  1988 Desert Saltbush Scrub
188 NW1/4 Sect. 31, T 11 N, R 4 W 1988 Desert Saltbush Scrub
188 NE1/4 Sect. 36, T 11 N, R 5 W  1988 Desert Saltbush Scrub
188 SW1/4 Sect. 25, T 11 N, R 5 W 1988 Desert Saltbush Scrub
221 NW1/4 Sect. 24, T 11 N, R 5 W 1988 Desert Saltbush Scrub
221 NW1/4 Sect. 13, T 11 N, R 5 W 1989 Desert Saltbush Scrub
224 NW1/4 Sect. 25, T 11 N, R 5 W 1988 Desert Saltbush Scrub
221 NE1/4 Sect. 13, T 11 N, R 5 W  1989 Desert Saltbush Scrub
221 SW1/4 Sect. 13, T 11 N, R 5 W 1989 Desert Saltbush Scrub
221 SW1/4 Sect. 12, T 11 N, R 5 W 1989 Creosote Bush Scrub 
221 SW1/4 Sect. 11, T 11 N, R 5 W 1989 Creosote Bush Scrub 

 NE1/4 Sect. 32, T 11 N, R 4 W  2007 Edge of ag field 

CONCLUSIONS 

The easternmost part of the study area, Section 5, is made up entirely of abandoned 
agricultural land and is unsuitable as Mohave ground squirrel habitat.  Almost all other 
parts of the study area support Desert Saltbush Scrub and are considered to be suitable 
habitat for the Mohave ground squirrel.  In general, habitat quality is considered low to 
medium.     

Although the Mohave ground squirrel occurrence (CNDDB Occurrence No. 189) in 
Section 3 was recorded over 30 years ago, there do not appear to have been significant 
environmental changes since then.  For example, the habitat description mentions that the 
area is “surrounded by dikes”.  This phrase indicates that the land disturbance I noted 
there occurred prior to the 1975 Mohave ground squirrel record and did not render the 



area unsuitable for the species.  It is very likely that the California Department of Fish & 
Game would regard the 5 western sections of the study area as potentially occupied by 
Mohave ground squirrels.   

In summary, Section 5 could almost certainly be used for a solar energy project without 
mitigation requirements related to the Mohave ground squirrel.  The BLM lands within 
the study area would probably not be made available for this purpose because of surface 
disturbance limitations under the West Mojave Plan. The compensation ratios for the 
private parcels in Sections 1, 2, 3, and 4 would likely be 3:1, with the possibility that they 
be rated as high as 5:1.  
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EXECUTIVE SUMMARY 

Focused protocol surveys for western burrowing owl (Athene cunicularia; WBO) were 
performed at the proposed Harper Lake Solar Project (Project) site in support of environmental 
documentation required by the California Energy Commission for licensing of thermal power 
plants over 50 megawatts.  The proposed Project site is located southwest of Harper Dry Lake, 
approximately 15 miles west of Barstow, in San Bernardino County, California.  The entire 
1,250-acre Project site will be affected by Project development. 

Currently, the Project site consists of current and fallow agriculture, with pockets of desert 
saltbush scrub in the northern section.  The Project site is surrounded by open space to the north, 
the Harper Lake Solar Electric Generating System facility to the northwest, the Harper Dry Lake 
Ecological Preserve to the northeast, and Bureau of Land Management-designated Open Space 
to the south and west. 

The WBO is considered a Species of Special Concern (SSC) by the California Department of 
Fish and Game (CDFG) due to intensive development pressure affecting the species’ habitat.  
WBO habitat consists of grasslands, deserts, and open scrublands.  An essential element of WBO 
habitat is burrows, which may have been made by burrowing mammals or may be anthropogenic 
in origin. 

A reconnaissance survey in 2006 detected WBO on the Project site.  In 2007, focused protocol 
surveys were preformed in July and August by qualified biologists.  During protocol surveys, at 
least four WBO were detected using the one-mile buffer area, although WBO had been detected 
on the Project site during other biological surveys in 2007.  Five burrows with old (greater than 
one month old) WBO sign were detected on the Project site, and twenty-two burrows (six with 
recent WBO sign) were detected in the one-mile buffer. 

Nine other special status wildlife species were detected in the survey area during WBO surveys: 
desert tortoise (Gopherus agassizzi; listed as threatened under the ESA and CESA, American 
white pelican (Pelecanus erythrorhynchos; SSC), Swainson’s hawk (Buteo swainsoni; listed as 
threatened under the CESA), northern harrier (Circus cyaneus; SSC), prairie falcon (Falco
mexicanus; SSC), peregrine falcon (Falco peregrinus; listed as threatened under the CESA, and 
a CDFG Fully Protected species), LeConte’s thrasher (Toxostoma lecontei; SSC), loggerhead 
shrike (Lanius ludovicianus; SSC), and California horned lark (Eremophila alpestris actia;
CDFG SSC). 



Page vi Harper Lake Solar Project Burrowing Owl Presence/Absence Survey 
07080136 Harper Lake WBO Survey Rpt.doc   12/20/2007 

This page intentionally left blank. 



Harper Lake Solar Project Burrowing Owl Presence/Absence Survey Page 1 
07080136 Harper Lake WBO Survey Rpt.doc   12/20/2007 

CHAPTER 1 
INTRODUCTION

This report summarizes results of focused protocol surveys conducted by EDAW, Inc. (EDAW) 
to determine the presence or absence of the western burrowing owl (Athene cunicularia; WBO) 
within the proposed Harper Lake Solar Project site and surrounding area.  Surveys were 
conducted under subcontract to ENSR on behalf of Abengoa Solar, Inc. (Abengoa) in support of 
environmental documentation required by the California Energy Commission (CEC) for 
licensing of thermal power plants over 50 megawatts (MW). 

1.1 PROJECT DESCRIPTION 

The Project involves developing solar thermal energy facilities with 250 MW generating 
capacity (using parabolic trough technology) on a 1,250–acre site.  Project facilities will include 
a solar array field, steam turbine generator, cooling tower, and a variety of ancillary equipment 
and facilities.  No offsite linear facilities are currently planned.  The Project is expected to 
interconnect with existing transmission lines that run adjacent to the site’s southern boundary, it 
will use site groundwater for cooling (no offsite water supply pipeline), and no natural gas 
pipeline is required.  It is assumed that the biological resources of the entire 1,250-acre site will 
be affected by Project development. 

1.2 PROJECT LOCATION AND SITE DESCRIPTION 

The proposed Project site is approximately 15 miles northwest of Barstow, California, and 
approximately 5 miles north of State Route 58 (Figure 1).  The Project site is located at the 
southwest corner of Harper Lake, an ephemeral alkali lake bed, in the southern section of the 
Lockhart U.S. Geological Survey (USGS) quadrangle and the northern section of the Twelve 
Gauge Lake USGS quadrangle, northeast of the intersection of Santa Fe Avenue with Harper 
Lake Road (Figure 2).  The Project site is approximately 1,250 acres and currently consists of 
contiguous parcels of private property. 

Topography on the Project site is generally flat with elevation ranging from approximately 2,100 
feet at the southwest corner falling to approximately 2,030 feet at the northeast edge of the site.  
Soils within the Project site have been characterized by Ninyo & Moore Geotechnical and 
Environmental Sciences Consultants (Ninyo & Moore, August 2006).  The Project area is 
covered in older alluvium consisting of dry, loose-to-medium dense, silty fine-to-coarse sand 
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with occasional gravel.  Ninyo & Moore hypothesizes that layers of silt and possibly clay are 
likely present within the older alluvium.  Vegetation communities that occur on the Project site 
include ruderal and fallow agricultural fields and saltbush (Atriplex spp.) scrub.  Ruderal, exotic, 
and developed land cover types also occur and include urban/developed, general agriculture, and 
nonnative vegetation.  Some Mojave creosote bush (Larrea tridentata) scrub is adjacent to the 
Project site along the south and west boundaries.  Although most of the Project site was 
historically used for agriculture, only one active agricultural crop circle remains. 

Six special status plant species and four special status wildlife species are known to occur in the 
region.  Special status plant species include desert cymopterus (Cymopterus deserticola), 
Barstow woolly sunflower (Eriophyllum mohavense), Mojave monkey flower (Mimulus
mohavensis), Utah glasswort (Sarcocornia utahensis), pygmy poppy (Canbya candida), and 
Mojave spineflower (Chorizanthe spinosa).  Special status wildlife species include desert tortoise 
(Gopherus agassizi), burrowing owl (Athene cunicularia), prairie falcon (Falco mexicanus), and 
Mohave ground squirrel (Spermophilus mohavensis).

As shown on Figure 3, land directly north of the Project site is currently undeveloped open 
space.  The existing 160 MW Harper Lake Solar Electric Generating System facilities are located 
northwest of the Project site.  The Harper Dry Lake Ecological Preserve, managed by the Bureau 
of Land Management (BLM), is located northeast of the Project site.  Areas south and west of 
the Project site are designated BLM Open Space. 

1.3 WESTERN BURROWING OWL BACKGROUND INFORMATION 

1.3.1 Regulatory Status

Wildlife species are considered to have special status if they are covered under the federal or 
California Endangered Species Act (ESA and CESA, respectively) or listed by California 
Department of Fish and Game (CDFG) as a California Species of Special Concern (SSC).  The 
western burrowing owl (WBO) is considered an SSC by CDFG due to intensive development 
pressure affecting the species’ habitat. 

1.3.2 Habitat

WBO habitat consists of annual and perennial grasslands, deserts, and scrublands characterized 
by low-growing vegetation (Zarn 1974; California Burrowing Owl Consortium [CBOC] 1993).  
Suitable WBO habitat may also include trees and shrubs if the canopy covers less than 30 
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percent of the ground surface.  Burrows are the essential component of WBO habitat and both 
natural and artificial burrows provide protection, shelter, and nests for WBO.  WBO typically 
use burrows made by mammals, such as ground squirrels or badgers, but also may use man-made 
structures, such as cement culverts, cement asphalt or wood debris piles, or openings beneath 
cement or asphalt pavement. 

1.3.3 Population Status

WBO in California are generally non-migratory and occur mostly in the Central and Imperial 
Valleys, primarily in agricultural areas.  Small, scattered populations occur in the Mojave Desert.  
Burrowing owls have been documented within 500 feet of the Project site.  Population density 
seems to be correlated with prey availability, particularly small mammals (Klute et al. 2003). 
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CHAPTER 2 
SURVEY METHODS 

In 2006, EDAW biologists conducted a reconnaissance survey of the Project site in support of a 
biological constraints analysis for an area Specific Plan (EDAW 2006).  Although this survey 
was not conducted according to the established survey protocol, WBO were observed on the 
Project site (Figure 3). 

In 2007, WBO surveys were performed according to the protocol established by the CBOC 
(1993) and accepted by the CDFG.  The CBOC protocol requires that surveys be conducted 
within the Project site and also a 500-foot buffer surrounding the Project site.  Additionally, the 
CEC regulations guidelines require a habitat evaluation within a one-mile buffer surrounding the 
Project site.  Therefore, the survey area was composed of the Project site and the one-mile buffer 
surrounding the Project site. 

EDAW biologists Barbra Calantas, Katie Hall, Suellen Lynn, and Dana Morin conducted a WBO 
presence/absence survey between July 30 and August 23, 2007.  Barbra Calantas has five years 
of experience as a wildlife biologist in southern California, and regularly conducts habitat 
assessments and focused surveys for various sensitive plant and wildlife species, including 
raptors, burrowing owl, and other sensitive birds.  Katie Hall has over six years of multi-
disciplinary experience as an environmental scientist and ecologist performing ecological 
assessments, focused desert tortoise surveys, and avian protocol surveys.  Suellen Lynn has 15 
years of professional experience as a biologist in the western U.S., with a background in 
evaluating wildlife-habitat relationships, and regularly performs protocol surveys for sensitive 
avian species, including WBO.  Dana Morin has eight years of experience as a wildlife biologist 
focused on the effects of anthropogenic disturbances in arid and semi-arid ecosystems, and 
regularly conducts focused surveys for various sensitive wildlife and plant species, including 
avian surveys.  EDAW geographic information systems (GIS) specialist Jessie Lee also assisted 
with data collection during surveys for post-field GIS data processing.

A burrow survey was conducted in conjunction with desert tortoise (Gopherus agassizii)
protocol surveys (EDAW 2007), during which the entire Project site was surveyed by line 
transects with 10-meter spacing between transects.  Additionally, seven transects 
circumnavigating the Project site, within the buffer zone, were also surveyed for burrows.  All 
burrows with potential burrowing owl sign (white-wash, pellets, feathers, bones) were mapped 
using global positioning system (GPS) units. 
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To locate WBOs, surveyors drove established paved and dirt roads, stopping at observation 
points that provided a wide view and scanned for owls and burrows with eight or ten power 
binoculars and a spotting scope with a twenty to forty-power zoom, ocular lens.  Vehicles were 
used as blinds, when possible, to minimize disturbance to WBO.  If known burrows with sign 
were not visible from established roads, surveyors approached the burrows on foot, carefully 
verifying presence or absence of WBO at the burrows.  Burrows were also checked for new 
WBO sign outside of the established morning and evening survey periods.  Burrows and WBO 
locations were mapped using GPS units. 
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CHAPTER 3 
SURVEY RESULTS 

Dates, times, personnel, weather conditions, and results of WBO observations are presented in 
Table 1.  Copies of field data sheets are provided in Appendix A.  At least four WBOs (range of 
0 to 3 per survey) were detected within the buffer zone and none were detected within the Project 
site (Figure 3).  WBOs detected were seen in the vicinity of at least one burrow with recent sign.  
Twenty-two burrows, six with recent WBO sign, were located within the survey area (five within 
the Project site and seventeen within the buffer zone) during surveys.  Recent (less than one 
month old) WBO sign was not detected at any of these five burrows within the Project site. 

Table 1 
Dates, Times, Personnel, Weather Conditions, and Observations 

Survey 
No. Date Time Personnel Weather Observations 

1 7/30/2007 0555-1026 Barbra Calantas
Jessie Lee 

Start: 72º, 7% cloud cover, calm 
End: 96º, 3% cloud cover, wind 0.7 mph 

2 burrows with sign, 
no burrowing owls 

1 7/30/2007 1640-1940 Barbra Calantas
Jessie Lee 

Start: 111º, 12% cloud cover, wind 0.7 mph 
End: 95º, 20% cloud cover, wind 4 mph 

4 burrows with sign, 
no burrowing owls 

1 7/31/2007 0540-1000 Barbra Calantas
Jessie Lee 

Start: 70º, 50% cloud cover, wind 0.8 mph 
End: 95º, 60% cloud cover, calm 

2 burrows with sign, 
no burrowing owls 

2 8/7/2007 0545-1130 Suellen Lynn 
Dana Morin 

Start: 62º, clear, wind 3 mph 
End: 90º, clear, wind 6.7 mph 

9 burrows with sign, 
1 burrowing owl 
detected

2 8/7/2007 1740-1955 Suellen Lynn 
Dana Morin 

Start: 98º, clear, wind 6.3 mph 
End: 81º, clear, wind 9.2 mph 

1 burrow with sign, 
no burrowing owls 

2 8/8/2007 0545-0750 Suellen Lynn 
Dana Morin 

Start: 67º, 5% cloud cover, wind 1 mph 
End: 68º, clear, wind 1.2 mph 

No burrows with 
sign, 1 burrowing 
owl detected 

3 8/13/2007 1648-1955 Barbra Calantas
Katie Hall 

Start: 107º, 15% cloud cover, wind 1.5 mph 
End: 94º, 20% cloud cover, wind 5.8 mph 

8 burrows with sign, 
no burrowing owls 

3 8/14/2007 0532-0934 Barbra Calantas
Katie Hall 

Start: 745º, 35% cloud cover, wind 0.7 mph 
End: 91º, 60% cloud cover, wind 0.9 mph 

No burrows with 
sign, no burrowing 
owls 

3 8/14/2007 1730-2000 Barbra Calantas
Katie Hall 

Start: 101º, 80% cloud cover, wind 8.3 mph 
End: 90º, 50% cloud cover, wind 0.7 mph 

2 burrows with sign, 
no burrowing owls 

4 8/22/2007 0603-1045 Suellen Lynn 
Dana Morin 

Start: 72º, clear, calm 
End: 90º, clear, wind 5.5 mph 

4 burrows with sign, 
1 burrowing owl 
detected

4 8/22/2007 1730-1924 Suellen Lynn 
Dana Morin 

Start: 100º, 3% cloud cover, wind 15.7 mph 
End: 92º, 5% cloud cover, wind 9.5 mph 

0 burrows with sign, 
no burrowing owls 

4 8/23/2007 0620-0820 Suellen Lynn 
Dana Morin 

Start: 73º, clear, wind 1.7 mph 
End: 79º, clear, wind 3.7 mph 

0 burrows with sign, 
2 burrowing owls 
detected
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No WBO individuals were detected during Survey 1 in 2007.  Two individuals were detected 
during Survey 2 at opposite sides of the survey area, within the one-mile buffer (Figure 3).  No 
additional owls were observed during Survey 3.  During Survey 4, one owl previously detected 
east of the Project site was seen flying from its burrow within the buffer, and two new owls were 
detected approximately 100 feet north of the Project site perched on a fence post.  One of these 
owls was likely detected earlier this year during desert tortoise surveys (EDAW 2007). 

Nine other special status wildlife species were observed during WBO surveys.  Special status 
species observed included desert tortoise (listed as threatened under the ESA and CESA), 
American white pelican (Pelecanus erythrorhynchos; SSC), Swainson’s hawk (Buteo swainsoni;
listed as threatened under the CESA), northern harrier (Circus cyaneus; SSC), prairie falcon 
(Falco mexicanus; SSC), peregrine falcon (Falco peregrinus; listed as threatened under the 
CESA, CDFG Fully Protected species), LeConte’s thrasher (Toxostoma lecontei; SSC), 
loggerhead shrike (Lanius ludovicianus; SSC), and California horned lark (Eremophila alpestris 
actia; SSC) (Figure 4).  California horned lark was detected throughout the Project site during 
every survey.  Due to the widespread distribution of California horned lark detected within the 
Project area, this species was considered too numerous to map.  Other wildlife species detected 
during WBO surveys are listed in Appendix B. 
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APPENDIX B 

WILDLIFE SPECIES DETECTED DURING 
BURROWING OWL SURVEYS 
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APPENDIX B 
Other Species Observed during Burrowing Owl Surveys 

Scientific Names Common Names 
Reptiles 
Order Testudines Turtles and Tortoises 
 Family Testudinidae  

Gopherus agassizii desert tortoise 
Order Squamata Lizards and Snakes 
 Family Phrysonomatidae  

Callisaurus draconiodes zebra-tailed lizard 
 Family Teiidae  

Aspidoscelis tigris tigris Great Basin whiptail 
Birds
Order Galliformes Megapodes, Curassows, Pheasants, Quail, and Relatives 
 Family Phasianidae  

Callipepla gambelii Gambel’s quail 
Order Pelecaniformes Pelicans, Cormorants and Relatives 
 Family Pelecanidae  

Pelecanus erythrorhynchos American white pelican* 
Order Ciconiiformes Herons, Storks, Vultures, and Relatives 
 Family Ardeidae  

Ardea alba great egret 
 Family Cathartidae  

Cathartes aura turkey vulture 
Order Falconiformes Diurnal Birds of Prey 
 Family Accipitridae  

Circus cyaneus Northern harrier * 
Buteo swainsoni Swainson’s hawk 

 Family Falconidae  
Falco sparverius American kestrel 
Falco mexicanus prairie falcon * 
Falco peregrinus peregrine falcon +**

Order Columbiformes Doves and Pigeons 
 Family Columbridae  

Streptopelia decaocto Eurasian collared-dove 
Zenaida macroura mourning dove 

Order Cuculiformes Cuckoos and Relatives 
 Family Cuculidae  

Geococcyx californianus greater roadrunner 
Order Strigiformes Owls 
 Family Tytonidae  

Tyto alba barn owl 
 Family Strigidae  

Athene cunicularia burrowing owl * 
Order Caprimulgiformes Nighthawks and Nightjars 
 Family Caprimulgidae  

Chordeiles acutipennis lesser nighthawk 
Order Passeriformes Perching Birds 

Family Tyrannidae  
 Contopus cooperi olive-sided flycatcher 
 Sayornis saya Say’s phoebe 
 Myiarchus cinerascens ash-throated flycatcher 
 Tyrannus verticalis western kingbird 
 Tyrannus vociferans Cassin’s kingbird 

Family Lanidae  
 Lanius ludovicianus loggerhead shrike 
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Scientific Names Common Names 
Family Corvidae  

 Corvus corax common raven 
Family Alaudidae  

 Eremophila alpestris actia California horned lark * 
Family Hirundinidae  

 Tachycineta bicolor tree swallow 
 Stelgidopteryx serripennis northern rough-winged swallow 
 Petrochelidon pyrrhonota cliff swallow 

Family Mimidae  
 Mimus polyglottos northern mockingbird 
 Toxostoma lecontei Le Conte’s thrasher * 

Family Sturnidae  
 Sturnus vulgaris European starling 

Family Emberzidae  
 Amphispiza belli sage sparrow 
 Passerculus sandwichensis savannah sparrow 

Family Icteridae  
 Agelaius phoeniceus red-winged blackbird 
 Sturnella neglecta western meadowlark 
 Xanthocephalus xanthocephalus yellow-headed blackbird 
 Molothrus ater brown-headed cowbird 

Family Fringillidae  
 Carduelis psaltria lesser goldfinch 
Mammals
Order Carnivora Flesh-eaters 
 Family Canidae  

Vulpes macrotis arsipus desert kit fox 
Canis latrans coyote 

 Family Felidae  
Felis rufus bobcat

Order Lagomorpha Rabbits, Hares, and Pikas 
 Family Leporidae  

Lepus californicus black-tailed jackrabbit 
Sylvilagus audubonii desert cottontail 

Order Rodentia Gnawing Mammals 
 Family Sciuridae  

Spermophilus tereticaudus round-tailed ground squirrel 
Ammospermophilus leucurus white-tailed antelope squirrel 

 Family Heteromyidae  
Dipodomys sp. unidentified kangaroo rat 

* Indicates California Species of Special Concern 
+ Indicates California Department of Fish and Game Fully Protected species 
** Indicates species is listed under the California Endangered Species Act 
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EDAW Inc 
1420 Kettner Boulevard, Suite 500, San Diego, California 92101 
T 619.233.1454  F 619.233.0952  www.edaw.com 

January 9, 2009 

Mr. Scott Frier 
Abengoa Solar, Inc. 
13911 Park Avenue, Suite 206 
Victorville, California, 92392

Dear Mr. Frier: 

Subject:    Report Summarizing Results of the Proposed Harper Lake Solar Project Burrowing 
Owl Presence/Absence Surveys 

This letter summarizes results of focused western burrowing owl (Athene cunicularia) protocol surveys 
conducted by EDAW, Inc. (EDAW) within the proposed Project Harper Lake Solar Energy Project site 
and surrounding area. Surveys were conducted on behalf of Abengoa Solar Inc. in support of 
environmental documentation required by the California Energy Commission (CEC) for the proposed 
power-generating plants that will produce in excess of 50 megawatts (MW) of energy. 

Project Description

The Harper Lake Solar Project (project) is located just southwest of Harper Dry Lake, approximately 15 
miles northwest of Barstow and approximately 5 miles north of Highway 58 in San Bernardino County, 
California (Figure1). The project footprint encompasses an area approximately 3340 acres in size. The 
proposed project consists of two separate components:  Project Alpha (1522 acres) and Project Beta 
(1818 acres) (Figure 2). The proposed project would use parabolic trough technology to collect solar 
thermal energy, therefore obtaining up to a 375 MW generating capacity. Project facilities would include 
a solar array field, steam turbine generator, cooling tower, and a variety of ancillary equipment and 
facilities. The project is expected to interconnect with existing transmission lines that run east to west 
and south of the project area. The project would use groundwater for cooling. Offsite linear facilities 
would not be required for this project (e.g., pipelines for water or gas, or transmission lines).  

Project Area 

During 2008, EDAW wildlife biologists surveyed the Biological Resources Survey Area (BRSA) for the 
presence or absence of burrowing owls. At the start of the survey period in spring 2008, the design of 
the project was not yet finalized, so the BRSA comprises a larger area than the project area. It is likely 
that the final design of the Project Area will consist of two main areas:  Project Alpha (250 MW, 1522 
acres) and Project Beta (125 MW, 1818 acres) (Figure 2). The BRSA surveyed in 2008 was 
approximately 4911 acres and the anticipated Project Area will be approximately 3340 acres.   

Topography of the site is generally flat, with a drop in elevation from the southwest corner (2100 feet) to 
2030 feet in the northeast corner. Soils observed were friable and were mainly coarse sand with 
occasional gravel.  
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The BRSA consists of large areas of undisturbed desert saltbush scrub on the western and eastern 
portions. The central portion is mainly disturbed areas that were previously under agricultural 
production. Intact desert saltbush scrub areas exist on the western portion of the BRSA, covering the 
entirety of Sections 25, 36 and 31 and the eastern portion of the BRSA covering the entirety of Sections 
34, 35, 2, 3, 4 and 5 (Figure 3). Section 28 on the central/eastern portion of the BRSA consists of a 
single family residence with some patches of intact or recovering saltbush scrub. The central portion of 
the BRSA consists of large areas with ruderal vegetation or fallow agricultural fields dominated by 
disturbed saltbush scrub with some developed/disturbed areas. These areas are present in Sections 
29, 32 and 33.  

A number of special status plant and wildlife species are known to occur in the region, including six 
special status plant species: desert cymopterus (Cymopterus deserticola), Barstow woolly sunflower 
(Eriophyllum mohavense), Mojave monkey flower (Mimulus mohavensis), Utah glasswort (Sarcocornia
utahensis), pygmy poppy (Canbya candida), and Mojave spineflower (Chorizanthe spinosa), and four 
special status wildlife species including desert tortoise, snowy plover (Charadrius alexandrinus 
nivosus), burrowing owl (Athene cunicularia), and Mohave ground squirrel (Spermophilus mohavensis).

The dominant vegetation community in the BRSA is desert saltbush scrub. Other predominant native 
vegetation communities on-site include Mojave creosote bush scrub and alkali meadow. The non-native 
vegetation communities observed within the BRSA were fallow agricultural fields dominated by 
disturbed saltbush scrub, tamarisk scrub and developed areas. The majority of the central portion of the 
BRSA is composed of these vegetation types. Although portions of the BRSA have historically been 
used for agriculture, only one active agriculture crop circle remains. 

The dominant vegetation community or land cover type on Project Alpha include fallow 
agricultural/ruderal areas (266 acres), fallow agricultural/desert saltbush habitat (213 acres), desert 
saltbush scrub (250 acres) and disturbed habitat (192 acres). Other vegetation communities and land 
cover types occurring on-site include a small developed area (68 acres), some alkali meadow (40 
acres) and a portion of this area is in the dry lake bed (9.5 acres). Project Beta is similar in that the 
dominant land cover type is fallow agricultural/ruderal vegetation (266 acres). Other vegetation 
communities and land cover types of Project Beta include desert saltbush scrub habitat (45 acres), an 
active agricultural field (62 acres), a developed area (11 acres) and disturbed habitat (107 acres).  

Land to the northeast of the BRSA consists of Harper Dry Lake. This area is known as the Harper Dry 
Lake Ecological Reserve and is managed by the Bureau of Land Management (BLM). An existing large 
solar facility occurs to the northwest of the BRSA and an undeveloped open space area occurs to the 
north. Designated BLM Open Space occurs to the south and west of the BRSA. 

Background Information

Regulatory Status 

The western burrowing owl is considered a species of special concern by the California Department of 
Fish and Game (CDFG) due to intensive development pressure on the species’ habitat. The species is  
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also covered under the West Mojave Plan (WEMO). However, the HCP is still being formulated. The 
California Department of Fish and Game (CDFG) is working with local and county jurisdictions to 
develop conservation measures that will be sufficient for the HCP to fulfill the “fully mitigated” 
requirement of the CESA. It is estimated that it may take another 3 to 4 years for these issues to be 
resolved. The Harper Lake Solar project occurs within the boundaries of the WMP, and land on the 
western section of the project site does contain lands administered by the Bureau of Land Management 
(BLM). Therefore, the WMP does apply to this project.  

Habitat Status 

Habitat consists of annual and perennial grasslands, deserts, and scrublands characterized by low-
growing vegetation (Zarn 1974; California Burrowing Owl Consortium [CBOC] 1993). Suitable owl 
habitat may also include trees and shrubs if the canopy covers less than 30 percent of the ground 
surface. Burrows are the essential component of burrowing owl habitat and both natural and artificial 
burrows provide protection, shelter, and nests for burrowing owls. Burrowing owls typically use burrows 
made by mammals, such as ground squirrels or badgers, but also may use man-made structures, such 
as cement culverts, cement asphalt or wood debris piles, or openings beneath cement or asphalt 
pavement.

Population Status 

Burrowing owls in California are generally nonmigratory and occur mostly in the Central and Imperial 
Valleys, primarily in agricultural areas. Small, scattered populations occur in the Mojave desert. The 
West Mojave Plan documents 53 records of burrowing owls in the east Mojave desert (Campbell 2004), 
only 5 of which are confirmed breeding pairs. Population density seems to be correlated with prey 
availability, particularly small mammals (Klute et al. 2003). 

Survey Methodology

EDAW biologist Shelly Dayman with assistance from subcontractors Peggy Wood and Craig Knowles 
conducted presence/absence survey for burrowing owls between April 23rd and May 29th, 2008. Shelly 
Dayman has over 8 years of experience conducting biological surveys; vegetation mapping; 
construction monitoring; and wildlife surveys for desert tortoise, western burrowing owl, and small 
mammals in the southwestern United States. Peggy Wood has over 20 years of multi-disciplinary 
experience, including mainly focused desert tortoise surveys. Craig Knowles is a wildlife biologist with 
several years experience in California and over 20 years experience as a biologist.  

Burrowing owl surveys were performed according to the protocol established by the CBOC (1993) and 
accepted by the CDFG. A burrow survey was conducted concurrently with focused desert tortoise 
surveys (in habitat suitable for burrowing owls). In areas without suitable habitat for desert tortoise, 
biologists walked transects with 100% visual coverage to map any potential burrows. This was done 
during dawn/dusk hours to increase the likelihood of observing owls if they were present. All burrows 
mapped as potential burrowing owl burrows during desert tortoise surveys were revisited during dawn  
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and dusk hours. All burrows with potential burrowing owl sign (white-wash, pellets, feathers, bones) and 
all burrowing owl observations were mapped using GPS units. Dates, times, personnel, weather 
conditions, and results of burrowing owl observations are presented in Table 1. Copies of field data 
sheets are provided in Appendix A.  

Results

During burrowing owl and desert tortoise focused surveys in 2008 two burrowing owls were observed 
within the BRSA. The other burrowing owl observation is located in the eastern portion of the BRSA 
within Project Beta. A pair of burrowing owls that had been observed on Section 28 in 2007 were not 
observed in the 2008 surveys. A domestic dog was observed within this area, so the loss of the pair 
may have been due to dog predation. The majority of burrowing owl sign observed was present within 
Sections 26 and 31 (western portion of the BRSA). No owls were observed within these sections.  

Six other sensitive wildlife species were observed during biological surveys. The state endangered 
prairie falcon (Falco mexicanus) was observed in the central area of Project Beta. This is a state fully 
protected species, however no suitable nesting habitat for this species occurs on-site. Four state 
Species of Special Concern were observed during surveys (Figure 4). These include the burrowing owl 
(Athene cunicularia), LeConte’s thrasher (Toxostoma lecontei), loggerhead shrike (Lanius ludovicianus)
and merlin (Falco coumbarius). Two occurrences of burrowing owls were observed during focused 
burrowing owl surveys (EDAW 2008, in process) and one of these observations was on-site in Project 
Beta. LeConte’s thrasher was observed in the BRSA, east of Project Beta. Suitable nesting habitat for 
this species exists on site in areas of with dense spiny shrubs or cacti (in desert washes). Loggerhead 
shrikes were observed at several locations within the buffer zone of the BRSA. This species may breed 
on-site in shrubs and areas of dense cover. A merlin was observed in the central portion of Project 
Beta. It is unlikely this species would nest on-site, as merlins usually nest in clumps of trees (and other 
windbreaks) when in open areas.  

Site photographs with areas demonstrating suitable burrowing owl habitat are included in Appendix C. 
Included are burrowing opportunities with associated potential burrowing owl sign.  

Table 1 
Burrowing Owl (BUOW) Focused Survey Notes, Harper Lake Solar Project, 2008 

 Date 4/23/2008    
  Time Temp (˚F) Weather Comments Observers* 

Start 6:10AM 52 clear, calm, cool 
one burrowing owl observed, 
reported by A. Karl SDA, PWO 

End 8:17AM 58 
14 mph gusting to 
17mph   CKN 
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 Date 4/24/2008    
  Time Temp Weather Comments Observers 
Start 5:48AM 48 12 mph, clear   SDA, PWO 
End 8:24AM 53 9 mph to 12mph, clear   CKN 
 Date 4/29/2008    
  Time Temp Weather Comments Observers 
Start 6:08AM 57 1 to 1.2 mph, clear   SDA, PWO 
End 8:11AM 72 5 mph to 5.3 mph, clear   CKN 
 Date 5/1/2008    
  Time Temp Weather Comments Observers 
Start 5:41AM 51 0 mph to 1.3 mph, clear   SDA, PWO 

End 8:07AM 54 
2.8 mph to 3.6 mph, 
clear   CKN 

 Date  5/1/2008    
  Time Temp Weather Comments Observers 
Start 5:26PM 75 5 to 7mph   SDA, PWO 
End 7:21PM 73     CKN 
 Date 5/2/2008    
  Time Temp Weather Comments Observers 
Start 5:52AM 61 0mph, clear   SDA, PWO 
End 8:06AM 57 1.4 to 1.5 mph   CKN 
 Date 5/20/2008    
  Time Temp Weather Comments Observers 
Start 5:34AM 65 0 to 1 mph, clear one BUOW observed SDA 
End 8:34AM 86 6 to 10 mph, clear     
 Date 5/28/2008    
  Time Temp Weather Comments Observers 
Start 6:03PM 75 11 to 15 mph, 10% cc   SDA 
End 8:17PM 67 9 to 16 mph, clear     
 Date 5/29/2008    
  Time Temp Weather Comments Observers 
Start 6:47AM 59 2 to 3.7 mph   SDA 
End 8:49AM         

* SDA=Shelly Dayman, PWO=Peggy Wood, CKN=Craig Knowles 
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If you have any comments or questions regarding this letter report, please feel free to contact me or 
Lyndon Quon at (619) 233-1454. 

Yours sincerely, 

Shelly Dayman 
Wildlife Biologist 

Attachments: Figure 1 – Regional/Vicinity Location Map 
 Figure 2 – Project Boundary and Survey Area 

Figure 3 – Burrowing Owl Results 2008 
 Figure 4 – Other Special Status Wildlife Species Observations 2008 

Appendix A – Field Data Sheets
 Appendix B – Wildlife Species Detected during Burrowing Owl Surveys 
 Appendix C – Site Photographs 

08080191 Harper Lake BUOW FS Report 010909 
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WILDLIFE SPECIES DETECTED DURING 
BURROWING OWL SURVEYS 





Wildlife Species Detected During Burrowing Owl Surveys 

Scientific Names Common Names 
Birds 
Order Caprimulgiformes Nightjars, Pootoos, Frogmouths, etc. 
  Family Caprimulgidae    
    Chordeiles acutipennis  lesser nighthawk 
Order Charadriiformes    
  Family Charadriidae    
    Charadrius vociferus  killdeer 
  Family Scolopacidae    
    Tringa flavipes  lesser yellowlegs 
  Family Sternidae    
    Sterna caspia  Caspian tern 
Order Ciconiiformes Herons, Egrets, Storks, etc. 
  Family Ardeidae    
    Ardea herodias  great blue heron 
    Egretta thula  snowy egret 
  Family Cathartidae    
    Cathartes aura  turkey vulture 
  Family Threskiornithidae    
    Plegadis chihi  white-faced ibis 
Order Columbiformes Pigeons, Doves, Solitaires and Dodos 
  Family Columbidae    
    Streptopelia decaocto  Eurasian collared-dove 
    Zenaida asiatica  white-winged dove 
    Zenaida macroura  mourning dove 
Order Cuculiformes    
  Family Cuclidae    
    Geococcyx californianus  greater roadrunner 
Order Falconiformes Diurnal Birds of Prey 
  Family Falconidae    
    Accipiter cooperii  Cooper's hawk* 
    Falco sparverius  American kestrel 
    Pandion haliaetus  osprey 
Order Galliformes    
  Family Odontophoridae    
    Callipepla gambelii  Gambel's quail 
Order Passeriformes Perching Birds 
  Family Alaudidae    
    Eremophila alpestris  horned lark 
  Family Corvidae    
    Corvus corax  common raven 



Scientific Names Common Names 
Birds (continued) 
  Family Emberizidae    
    Euphagus cyanocephalus  Brewer's blackbird 
    Pipilo aberti  Abert's towhee 
  Family Fringillidae    
    Carpodacus mexicanus  house finch 
  Family Hirundinidae    
    Petrochelidon pyrrhonota  cliff swallow 
    Tachycineta bicolor  tree swallow 
  Family Icteridae    
    Icterus spp.  oriole 
    Quiscalus mexicanus  great-tailed grackle 
  Family Laniidae    
    Lanius ludovicianus  loggerhead shrike* 
  Family Parulidae    
    Dendroica petechia  yellow warbler 
  Family Remizidae    
    Auriparus flaviceps  verdin 
  Family Sylviidae    
    Polioptila melanura  black-tailed gnatcatcher 
  Family Tyrannidae    
    Sayornis nigricans  black phoebe 
    Tyrannus verticalis  western kingbird 
Order Pelecaniformes    
  Family Phalacrocoracidae    
    Phalacrocorax auritus  double-crested cormorant 
Order Piciformes    
  Family Picidae    
    Picoides scalaris  ladder-backed woodpecker 
Order Strigiformes    
  Family Strigidae    
    Athene cunicularia  burrowing owl* 
Order Trochiliformes    
  Family Trochilidae    
    Calypte anna  Anna's hummingbird 



Mammals
Order Carnivora     
  Family Canidae Flesh-eaters 
    Canis latrans   coyote 
Order Lagomorpha Rabbits, Hares and Pikas 
  Family Leporidae     
    Sylvilagus audubonii   desert cottontail 
    Lepus californicus   black-tailed jackrabbit 
Order Rodentia Gnawing Mammals 
  Family Heteromyidae     
    Dipodomys spp.   kangaroo rat 
Reptiles
Order Squamata Lizards and Snakes 
  Family Crotaphytidae     
    Gambelia wislizenii   long-nosed leopard lizard 
  Family Phrysonomatidae     
    Callisaurus draconoides   zebra-tailed lizard 
    Uta stansburiana   side-blotched lizard 
  Family Teiidae     
    Aspidoscelis tigris   western whiptail 

*CDFG Species of Special Concern 
**Listed under Federal or California State Endangered Species Act 
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View of saltbush scrub on western portion of property.  

View from north to south in central portion of BRSA within Section 30.  



View of disturbed desert saltbush scrub on eastern portion of BRSA, view towards the northwest 
within Section 28. 

View of occupied burrowing owl burrows within Section 33.  



Potential burrow opportunities for burrowing owls.  

Man-made burrow opportunity for burrowing owls observed on-site.





 

 

ATTACHMENT 15 

RESULTS OF THE PROPOSED 
HARPER LAKE SOLAR PROJECT 

RAPTOR SURVEYS 



 

 



EDAW Inc 
1420 Kettner Boulevard, Suite 500, San Diego, California 92101 
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August 3, 2007 

Mr. Scott Frier 
Abengoa Solar 
11500 W. 13th Avenue 
Lakewood, Colorado  80215 

Dear Mr. Frier: 

Subject:  Results of the Proposed Harper Lake Solar Project Raptor Surveys 

This letter summarizes results of focused surveys conducted by EDAW, Inc. (EDAW) to determine 
whether raptors are present and use the proposed Harper Lake Solar Project area (Figures 1 and 2).  
Surveys were conducted on behalf of Harper Lake, LLC, in support of environmental documentation 
required by the California Energy Commission (CEC). 

Project Description

The Harper Lake Solar Project (project) is located south of Harper Dry Lake, approximately 10 miles 
west of Barstow in San Bernardino County, California (Figure 1).  The project footprint comprises a 
large area that is approximately 1,200 acres in size.  Design features consist of solar structures, which 
will provide approximately 250 megawatts (MW) of solar thermal electrical generating capacity, and 
roadway improvements.  Currently, the locations of off-site infrastructure improvements, including 
transmission lines and a reclaimed water line approximately 30 miles in length from either the Barstow 
or Victorville area, have yet to be determined.  

Project Area

The majority of the project footprint consists of fallow agricultural fields and ruderal areas, with 
undisturbed desert saltbush scrub in the northwest corner of the project area, contiguous with larger 
areas of off-site native scrub.  Smaller pockets of desert saltbush scrub occur in the central and 
southern portions of the project area.   

Six special status plant species and four special status wildlife species are known to occur in the 
region.  Special status plant species include desert cymopterus (Cymopterus deserticola), Barstow 
woolly sunflower (Eriophyllum mohavense), Mojave monkey flower (Mimulus mohavensis), Utah 
glasswort (Sarcocornia utahensis), pygmy poppy (Canbya candida), and Mojave spineflower 
(Chorizanthe spinosa).  Special status wildlife species include desert tortoise (Gopherus agassizi),
snowy plover (Charadrius alexandrinus), burrowing owl (Athene cunicularia), and Mohave ground 
squirrel (Spermophilus mohavensis).

Topography of the project area is generally flat, with elevations ranging from approximately 2,033 to 
2,100 feet above mean sea level.  Vegetation communities that occur within the project area include 
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ruderal and fallow agricultural fields and saltbush (Atriplex spp.) scrub.  Ruderal, exotic, and developed 
land cover types also occur and include urban/developed, general agriculture, and nonnative 
vegetation.  Some Mojave creosote bush (Larrea tridentata) scrub is adjacent to the project area along 
the south and west boundaries.  Although most of the project area was historically used for agriculture, 
only one active agricultural crop circle remains. 

Soils in the project area have been characterized by Ninyo & Moore Geotechnical and Environmental 
Sciences Consultants (Ninyo & Moore, August 2006) and were observed during reconnaissance 
surveys.  The project area is covered in older alluvium consisting of dry, loose-to-medium dense, silty 
fine-to-coarse sand with occasional gravel.  Ninyo & Moore hypothesizes that layers of silt and possibly 
clay are likely present within the older alluvium.   

Land to the north of the project area consists of open space and to the northwest is a large solar energy 
facility.  Northeast of the project area is the Harper Dry Lake Ecological Preserve managed by the 
Bureau of Land Management (BLM).  Areas south and west of the project area are designated BLM 
Open Space. 

Background Information

Northern harrier (Circus cyaneus) was identified as a species of concern by the California Department 
of Fish and Game (CDFG) in 1978 and was detected within the project area during 2006 
reconnaissance activities.  This species forages in open fields, grasslands, dry uplands, croplands, 
marshes, and cold desert shrub-steppe with low vegetation, habitat features that are present at the 
project area (MacWhirter and Bildstein 1996).  Harriers most often nest on the ground in shrubby 
vegetation, using platform nests of sticks and grasses, frequently near moist areas or by water but also 
in dry upland desert scrub.  They generally perch on the ground but will also use fence posts or other 
low perches. 

Northern harrier population densities are correlated with the abundance of major prey species, such as 
mice and voles (Craighead and Craighead 1956).  Nest sites are limited by the presence of mammalian 
predators.  Breeding generally begins in April and extends through September, with peak activity in 
June and July. 

Habitat for other raptor species such as American kestrel (Falco sparverius), prairie falcon (Falco
mexicanus), and Swainson’s hawk (Buteo swainsoni), along with other large, nonraptorial desert birds 
such as common raven (Corvus corax) and turkey vulture (Cathartes aura), also occurs in the project 
area.  These large species have the potential to forage throughout the project area and use adjacent, 
off-site utility poles, large ornamental trees, and abandoned buildings as nesting sites. 
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Survey Methodology

EDAW biologists Suellen Lynn, Barbra Calantas, and Katie Hall conducted spring raptor surveys 
between June 6 and June 20, 2007.  The biologists conducted the surveys by slowly driving (at 15–25 
miles per hour) along all dirt and paved roads within the project footprint and a 500-foot buffer 
surrounding the project area, frequently stopping to scan surrounding terrain and potential perches for 
raptor species.  A 1-mile buffer zone was evaluated for potential raptor habitat, according to CEC 
guidelines for energy projects exceeding 50 MW. 

All raptor and nonraptorial soaring bird species were identified and their locations were recorded using 
the global positioning system (GPS).  Inactive and currently active nests were also noted and recorded 
using GPS.  Reported observations of species from previous surveys were also noted and investigated 
during raptor surveys. 

Results

Table 1 summarizes the conditions and results of the raptor surveys, including dates, times, observers, 
weather conditions, and observations.  A copy of all field notes is presented in Appendix A.  At least 3 
American kestrels, 22 common ravens, 2 turkey vultures, and 1 Swainson’s hawk were detected during 
raptor surveys.  Potential raptor habitat occurs on- and off-site throughout the 1-mile buffer zone, 
although no large birds were observed beyond the 500-foot buffer zone. 

Table 1 
Raptor Survey Conditions and Results, Spring 2007 

Harper Lake Solar Project 

Date and 
Time Personnel Weather Observations 

June 6, 2007 
09:40 a.m. – 
12:40 p.m. 

Suellen Lynn 
Katie Hall 

Start: 63.5º, 10% cloud cover, wind W 18.5 mph 
End: 75.9 º, 0% cloud cover, wind W 6.9 mph 

1 American kestrel 
7 common ravens 
1 turkey vulture 
3 large nests on transmission towers 

June 12, 2007 
08:52 a.m. – 
12:30 p.m. 

Suellen Lynn 
Barbra Calantas 

Start: 76.9 º, 0% cloud cover, wind E 3.1 mph 
End: 92.2 º, 0% cloud cover, wind S 4.2 mph 

3 American kestrels 
7 common ravens 
2 turkey vultures 
1 active common raven nest on 
transmission tower 

June 20, 2007 
08:30 a.m. – 
11:20 a.m. 

Suellen Lynn 
Barbra Calantas 

Start: 84.4 º, 0% cloud cover, wind East 1.2 mph 
End: 95.8 º, 0% cloud cover, wind West 1.3 mph 

1 Swainson’s hawk 
22 common ravens 
2 turkey vultures 
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The American kestrels were observed immediately south and west of the project area, within the 500-
foot buffer area, using utility poles and abandoned buildings and fence posts for perches.  Suitable 
nesting substrate for this species occurs at the old general store site west of the northern section of the 
project area, although definitive nesting behavior was not observed. 

Common ravens were observed throughout the project area, though concentrated in the active 
agricultural field.  One active raven nest and two probably inactive raven nests were detected on the 
large transmission towers immediately south of the project area within the 500-foot buffer area.  The 
active raven nest contained at least one large nestling.  Ravens were also observed carrying food, 
presumably to feed their young. 

Turkey vultures were observed circling over the project area on all three survey dates.  Appropriate 
breeding habitat for this species, which includes the ground and abandoned buildings, occurs 
throughout the project area. 

The Swainson’s hawk, listed as threatened under the California Endangered Species Act, was 
observed one time on June 20, 2007.  The hawk was initially perched in a small tree within the project 
area near the southern boundary, then flew west, off-site.  The hawk was a second-year individual that 
was molting heavily and likely did not breed this year.  However, appropriate breeding habitat, in the 
form of large ornamental trees on-site and at surrounding residences within the 1-mile buffer area, 
exists at the project area.   

Four other sensitive wildlife species or their sign were observed during raptor surveys (Figure 3).  
These include loggerhead shrike (Lanius ludovicianus, CDFG Species of Special Concern); Le Conte’s 
thrasher (Toxostoma lecontei, CDFG Species of Special Concern); willow flycatcher (Empidonax traillii,
California State endangered); and California horned lark (Eremophila alpestris actia, CDFG Species of 
Special Concern).  Loggerhead shrike, Le Conte’s thrasher, and California horned lark likely breed on-
site or in the vicinity.  Juvenile loggerhead shrikes and Le Conte’s thrashers were observed during 
surveys.  All other wildlife species detected during the raptor surveys are listed in Appendix B. 

One raptor species and two owl species were observed using the project area outside of raptor 
surveys.  A northern harrier was detected at the Harper Dry Lake Ecological Preserve on May 30, 2007, 
during botanical surveys, but was not redetected during raptor surveys.  A barn owl (Tyto alba) was 
detected using an abandoned shed near a grove of saltcedar (Tamarix ramossissima) on June 4 and 5 
during botanical surveys, but was also not detected during raptor surveys although numerous barn owl 
pellets were observed at the observation site.  A burrowing owl (Athene cunicularia), a CDFG Species 
of Special Concern, was flushed from a burrow at the eastern edge of the site on June 5 during desert 
tortoise surveys, but was not detected during raptor surveys. 
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If you have any comments or questions regarding this letter report, please feel free to contact me or 
Lyndon Quon at (619) 233-1454. 

Yours sincerely, 

Suellen Lynn 
Wildlife Biologist 

Attachments: Figure 1 – Regional/Vicinity Location Map 
 Figure 2 – Project Boundary and Survey Area 
 Figure 3 – Raptor Survey Results, June 2007 

Appendix A – Field Data Sheets 
 Appendix B – Wildlife Species Detected During Raptor Surveys 

07080136 Harper Raptor Svy Rpt 
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Figure 2
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Figure 3
Raptor Survey Results

June 2007
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Appendix B 
Wildlife Species Detected During Raptor Surveys 

Scientific Names Common Names 
Arthropods 
Order Lepidoptera  
 Family Pieridae  

Pieris rapae cabbage white butterfly 
Colias eurytheme orange sulphur 

Reptiles
Order Squamata  
 Family Iguanidae  

Dipsosaurus dorsalis desert iguana 
Birds
Order Ciconiiformes  
 Family Cathartidae  

Cathartes aura turkey vulture 
Order Falconiformes  
 Family Accipitridae  

Buteo swainsoni Swainson’s hawk ** 
 Family Falconidae  

Falco sparverius American kestrel 
Order Charadriiformes  
 Family Charadriidae  

Charadrius vociferous killdeer
Order Cuculiformes  
 Family Cuculidae  

Geococcyx californianus greater roadrunner 
Order Columbiformes  
 Family Columbidae  

Columba livia rock pigeon 
Zenaida macroura mourning dove 

Order Passeriformes  
Family Tyrannidae  

 Contopus sordidulus western wood-pewee 
 Empidonax traillii willow flycatcher ** 
 Sayornis saya Say's phoebe 
 Tyrannus verticalis western kingbird 

Family Laniidae  
 Lanius ludovicianus loggerhead shrike * 

Family Corvidae  
 Corvus corax common raven 

Family Alaudidae  
 Eremophila alpestris actia California horned lark * 

Family Hirundinidae  
 Petrochelidon pyrrhonota cliff swallow 



Scientific Names Common Names 
Family Mimidae  

 Toxostoma lecontei Le Conte’s thrasher * 
Family Sturnidae  

 Sturnus vulgaris European starling 
Family Emberizidae  

 Amphispiza belli sage sparrow 
Family Icteridae  

 Sturnella neglecta western meadowlark 
Xanthocephalus
xanthocephalus yellow-headed blackbird 

 Euphagus cyanocephalus Brewer's blackbird 
Family Passeridae  

 Passer domesticus house sparrow 
Mammals
Order Carnivora  
 Family Canidae  

Canis latrans coyote 
Order Lagomorpha  
 Family Leporidae  

Sylvilagus audubonii desert cottontail 
Lepus californicus black-tailed jackrabbit 

Order Rodentia  
 Family Sciuridae  

Ammospermophilus leucurus whitetail antelope squirrel 
* CDFG Species of Special Concern 
**  CDFG listed species 
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1.0 Introduction 

In response to California Energy Commission (CEC) Data Request 69, this Evaporation Pond 
Monitoring/Remediation Plan (Pond Monitoring Plan) has been prepared for review by CEC staff, 
the U.S. Fish and Wildlife Service (USFWS), and the California Department of Fish and Game 
(DFG). This plan has been developed to expand on the components already addressed in the 
Application for Certification (AFC) in Avoidance and Minimization Measure AVIAN-2 (Pg 5.3-45, 
Abengoa, 2009). The purpose of this plan is to address concerns related to evaporation ponds 
because they may attract and potentially harm waterfowl, shorebirds, and other resident or 
migratory birds due to elevated levels of selenium and/or hyper-saline conditions. The following 
section will provide a discussion of the project background, the Plan’s purpose and objectives, 
and the conditions of concern associated with the proposed MSP.  

Project Description 

The proposed Project is a solar electric generating facility to be located on 1,765 acres 
approximately 15 miles northwest of Barstow, California, and approximately nine (9) miles 
northwest of Hinkley, California (Figure 1) in the Mojave Desert in unincorporated San Bernardino 
County. The Project is situated near the southwest corner of Harper Dry Lake, an ephemeral 
alkali lake bed, in the southern section of the Lockhart U.S. Geological Survey (USGS) 
quadrangle and the northern section of the Twelve Gauge Lake USGS quadrangle. The Project is 
generally northeast of the intersection of Santa Fe Avenue with Harper Lake Road. The site is 
largely fallow agricultural land specifically sited and configured to minimize environmental 
impacts. This land was originally sited as Solar Electric Generating Stations 

(SEGS) XI and XII and is located next to the existing SEGS VIII and IX facilities. 

Mojave Solar LLC (herein “MSLLC” or “Mojave Solar”), is proposing to construct, own, and 
operate, the MSP. MSLLC is a Delaware limited liability company. Abengoa Solar Inc. (ASI), a 
Delaware corporation, specializes in solar technologies and is the sole member of MSLLC.  

The Project will implement well-established parabolic trough technology to solar heat a heat 
transfer fluid (HTF). This hot HTF will generate steam in solar steam generators (SSGs), which 
will expand through a steam turbine generator (STG) to produce electrical power. 

The Project will have a combined nominal electrical output of 250 megawatts (MW) from twin, 
independently-operable solar fields, each feeding a 125-MW power island. The plant sites, 
identified as Alpha (the northwest portion of the Project area) and Beta (the southeast portion of 
the Project area), will be 884 acres and 800 acres respectively and joined at the transmission line 
interconnection substation to form one full-output transmission interconnection. An additional 81 
acres shared between the plant sites will be utilized for receiving and discharging offsite drainage 
improvements. Start of commercial operation is planned for winter of 2012. 

The sun will provide 100 percent (%) of the power supplied to the Project through solar thermal 
collectors; no supplementary fossil-based energy source (e.g., natural gas) is proposed for 
electrical power production. However, each power island will have a natural gas-fired auxiliary 
boiler to provide equipment freeze protection and HTF freeze protection. 



Source: NAIP 2005; USFWS 2006; BLM 2009;
Mojave Solar, LLC 2009
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The auxiliary boiler will supply steam to HTF heat exchangers as needed during offline hours to 
keep the HTF in a liquid state when ambient temperatures fall below its freezing point of 54 
degrees Fahrenheit (�F). Each power island will also have a diesel engine-driven firewater pump 
for fire protection and a diesel engine-driven backup generator for power plant essentials. 

The Project is proposing to connect to the Kramer-Cool Water 230-kV transmission line, which is 
owned by Southern California Edison (SCE) and located adjacent to the southern border of the 
Project. The Interconnection System Impact Study (ISIS) has been completed in coordination with 
the California Independent System Operator (CAISO) and is located in Appendix N. The 
Interconnection Facilities Study (IFS) is in progress to detail the on-the-ground system-wide 
improvements. As a separate process, SCE will lead the permitting effort for the transmission 
improvements beyond the Project-specific interconnection to the statewide system. All Project-
related transmission facilities are within the Project boundaries except the connection within the 
existing transmission right of-way adjacent to the site. 

The Project proposes to use wet cooling towers for power plant cooling and owns adjudicated 
water rights for this purpose. This onsite water is brackish. The Mojave Water Agency (MWA) 
administers the adjudication and manages water rights for all users through the Watermaster. 
Water for cooling tower makeup, process water makeup, and other industrial uses such as Solar 
Collector Array (SCA) washing will be supplied from onsite groundwater wells drawing from these 
water rights and will also be used to supply potable water for employee use (e.g., drinking, 
showers, sinks, and toilets). A packaged water treatment system will be used to treat the water to 
meet potable standards since the source is brackish. No offsite backup cooling water supply is 
planned; the use of multiple onsite water supply wells, redundancy in the well equipment, and 
reserve water storage will provide an inherent backup in the event of outages affecting one of the 
onsite supply wells. The aquifer has been characterized as prolific and studies indicated that the 
health of the basin will not degrade during the life of the plant due to the Project.  

A sanitary septic system and onsite leach field will be used to dispose of sanitary wastewater on 
each power island. Project cooling water blowdown will be piped to lined, onsite evaporation 
ponds for each plant area. The ponds will be sized to retain all solids generated during the life of 
the plant. However, if required for maintenance, dewatered residues from the ponds could be 
sent to an appropriate offsite landfill as non-hazardous waste. 

Natural gas for the Project’s ancillary purposes, such as the auxiliary boilers, space heating, and 
the like will be supplied by a Southwest Gas Corporation (SGC) owned pipeline that runs to the 
Project boundary near the Alpha power island. No offsite pipeline facilities are proposed as a part 
of this Project. SGC was contacted and studied the demand requested and indicates that 
sufficient capacity exists to supply the Project. Confirmation from SGC is included in Appendix O 
of the AFC.

Evaporation Ponds 

The evaporation ponds are typical industry standard and will comply with Lahontan Regional 
Water Quality Control Board (RWQCB) requirements. There are four (4) ponds, each with a 
nominal surface area of five (5) acres. The minimum operational capacity depth is zero (empty). 
The maximum operational capacity depth is six (6) feet. The expected maximum depth is eight (8) 
feet (six (6) feet operational and two (2) feet of freeboard).  

The evaporation ponds may attract and potentially harm waterfowl, shorebirds, and other resident 
or migratory birds protected under the federal Migratory Bird Treaty Act (MBTA) if elevated levels 
of selenium and/or hyper-saline conditions occur.  
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To reduce the potential for impacts from the ponds, a series of avian deterrence measures are 
being incorporated as Project Design Features (PDFs) into the design and operation of the 
evaporation ponds to minimize pond access by birds. The use of antiperching devices around the 
perimeter of each pond will assist in excluding birds from accessing the edge of the ponds to 
drink any of the water. Additionally, the operational design of the ponds is such that a minimum 
freeboard of two (2) feet will be kept at all times, and the interior sides of the ponds will be at a 33 
percent slope (3:1, horizontal:vertical). These PDFs will make it difficult for perching birds and/or 
shorebirds to access the water and are anticipated to minimize risks to wildlife by minimizing 
availability of water as a new subsidy. 

In addition, Mojave Solar is considering a variety of measures to further discourage wildlife use of 
the evaporation ponds, including Netting, Chemical Deterrent, Human Hazing, Mechanical 
Hazing, Radar Controlled Hazing, and Computer Aided Radar Controlled Hazing. If, during 
operation of the proposed Project, it is determined through monitoring that further deterrent 
measures are necessary, Mojave Solar and CEC staff will work to find the most cost effective 
measure to produce the desired results as part of adaptive management. Triggers for adaptive 
management measures are described in section 4.2 of this Pond Monitoring Plan. 

The Evaporation Pond Monitoring/Remediation Plan will set forth a monitoring strategy of these 
PDFs and allow for the implementation of effective management mechanisms to control the 
presence of and negative impacts to waterfowl, shorebirds, and other resident or migratory birds.  

Purpose and Objectives 

The purpose of the Pond Monitoring Plan is to 1) monitor potential increases in bird activity near 
the evaporation ponds, 2) monitor the water quality in the evaporation ponds for chemicals that 
may be harmful to waterfowl, shorebirds, and other resident or migratory birds, and 3) establish 
triggers for adaptive monitoring as a result of monitoring results.  

The evaporation ponds will be monitored both as part of the Common Raven Monitoring, 
Management and Control Plan (AECOM 2009) as well as the Pond Monitoring Plan. Any 
overlapping surveys for both plans will be performed concurrently. 

In addition, waterfowl, such as ducks and geese, will be able to access the evaporation ponds 
because the ponds will remain uncovered to maximize evaporation and to avoid trapping birds 
under netting or monofilament arrays. Although waterfowl are anticipated to be the highest risk 
category, other bird groups, such as shorebirds, may be present even though the ponds have 
been designed to minimize access. Therefore, the plan below focuses on waterfowl and 
shorebirds. 

A monitoring and remediation plan is intended to assess the effectiveness of PDFs and document 
the potential impacts to waterfowl, shorebirds, or other resident or migratory birds. This Pond 
Monitoring Plan will monitor both bird populations at the evaporation ponds and aspects of water 
quality in the ponds. The monitoring program will specifically measure and document the 
following factors: 

1. Selenium and TDS concentrations in evaporation pond water 

2. Pond water levels, temperature, and salinity 

3. Bird species utilizing the ponds 
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4. Nesting activities at the ponds 

The data derived from this effort will be used to evaluate the successes and failures of the PDFs 
and determine if additional monitoring or deterrent measures are required. 

The purpose of the monitoring proposed in the Pond Monitoring Plan is to: 

1. Document the successes and failures of PDFs as well as other measures set forth in this 
Plan.

2. Establish criteria that would trigger modifications to PDFs and other control measures 
through adaptive management principles.  

3. Define additional control measures and how they would be implemented if the monitoring 
results recommend that additional controls are necessary.  

Purpose of Monitoring 

As described in the Section 1.1, the proposed Project includes evaporation ponds that will collect 
blowdown water from the cooling towers. The following sections provide the subjects of 
monitoring at evaporation ponds described in this Pond Monitoring Plan and the rationale for 
inclusion.

Avian Subsidies or Attractants 

The four (4) evaporation ponds proposed in the Project Area may attract or subsidize avian 
populations including waterfowl, shorebirds, and other resident and migratory species. Therefore, 
the evaporation ponds have the potential to result in increased avian presence and/or activity 
near the evaporation ponds. Additional avian species that may be attracted to the evaporation 
ponds include those with the potential for nesting at the facility, residents of the area that would 
drink and forage from the ponds or on insects associated with the ponds, and migrants that would 
use the ponds for a stopover during migration. Because of the risk associated with water quality 
within the evaporation ponds, avian monitoring will include all avian species observed at 
evaporation ponds. 

PDFs to deter use of the evaporation ponds by waterfowl, shorebirds, and other resident and 
migratory species include design features that will make the pond water less available to birds 
(e.g., steep pond sides, at least two (2) feet of freeboard, and perimeter protection). Because the 
ponds need to remain uncovered to maximize evaporation rates, a series of avian deterrence 
measures such as the BirdAvert system, are being considered for incorporation into the design 
and operation of the evaporation ponds that would minimize access to the ponds by birds. The 
operational design of the ponds includes a minimum depth of two (2) feet and a minimum 
freeboard of two (2) feet so shorebirds and wading birds cannot reach the water from the 
perimeter. If water needs to be rerouted to specific ponds to maintain a 2-foot minimum depth, the 
remaining ponds would be pumped dry. In addition, the interior sides of the ponds would be 
relatively steep at a 33 percent slope (3:1, horizontal:vertical). If monitoring shows that the 
selected measures are ineffective, the feasibility of netting the ponds will be evaluated as part of 
the adaptive management strategy discussed in Section 4. Other options include the use of 
antiperching devices placed strategically along the perimeter of the ponds to exclude birds from 
accessing the edge of the ponds to drink water. These design features would make it difficult for 
perching birds and/or shorebirds and wading birds to access the water. Monitoring will be 
conducted in order to assess the effectiveness of these features as deterrents for bird use. 
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Risks to Wildlife Associated with Water Quality 

Raw water for MSP is obtained from groundwater wells primarily for cooling purposes. All or a 
portion of the water is treated prior to being used in the cooling towers by cold lime water 
softening and treatment chemicals are added for pH control, as biocides, and for scale and 
corrosion control. Due to the difference in source water concentrations, cooling water is blown 
down to the ponds after 8 cycles of concentration. However, all of the treated water and 
wastewater streams from these treatment processes and from cooling water blowdown and most 
of the dissolved selenium and TDS, eventually enter the evaporation ponds.  

The risk to wildlife, specifically avian species, is related to dissolved constituent concentrations in 
the pond water. Based on the power plant process, chemicals used, and water quality, it is 
expected that the constituents of concern for well water quality monitoring will include chloride, 
sodium, sulfate, TDS, biphenyl, diphenyl oxide, potassium, selenium, chromium and phosphate. 

Potential ecological risk to avian species from the MSP evaporation ponds may result from 
selenium through bioaccumulation of the metal through the food chain (ingestion exposure route) 
or from sodium (a major component of Total Dissolved Solids) by salt encrustation and/or 
ingestion resulting in salt toxicosis.  

Total Dissolved Solids 

A primary concern with increased avian hazards from exposure to hyper-saline conditions is 
associated with the formation and accumulation of salt crystals on the feathers of waterfowl, 
which impedes their ability to fly by weighing down the affected bird and potentially resulting in 
salt toxicosis (i.e., poisoning) (Woebser and Howard, 1987; Gordus et al., 2002). Evidence 
suggests that salinity levels are not the sole determining factor in the potential for salt 
encrustation on waterfowl. Studies have shown that the formation of salt crystals on hypersaline 
ponds is often associated with water temperatures at or below 4 degrees Celsius (39 degrees 
Fahrenheit) (Woebser and Howard, 1987; Gordus et al., 2002). However, salt encrustation has 
also been observed in the deserts in August, when temperatures are much higher than 4 degrees 
Celsius. Salt toxicosis via salt ingestion may also occur from overexposure to hyper-saline waters 
when alternative freshwater sources are unavailable or limited (i.e., during drought conditions) 
and birds become dependent on a hyper-saline water supply (Gordus et al., 2002).  

Selenium

A review of relevant literature indicates that there are two (2) primary routes of exposure for 
selenium toxicity in avian species at evaporation ponds: through drinking water, and through 
aquatic invertebrate food sources. However, the primary indicator of toxicity in wildlife is through 
aquatic invertebrate food sources (Nagpal and Howell, 2001; U.S. Department of the Interior 
[DOI], 1998). In addition, literature reviewed has identified that ecological risk responses 
associated with selenium exposure in avian species are most typically defined by negative effects 
on egg viability and avian reproduction as opposed to direct mortality via ingestion of food 
sources with high selenium concentrations (Nagpal and Howell, 2001; DOI, 1998). It is also 
possible that impacts may include mortality (Lemly, 1977; DOI, 1998).  
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2.0 Management Strategies  

Roles and Responsibilities 

Prior to the initiation of construction activities, to ensure that all conditions of approved programs 
and plans are being met, Mojave Solar will assign an Environmental Compliance Manager (ECM) 
and the Designated Biologist (DB) to the MSP. This section describes the roles and 
responsibilities of the ECM and the DB as well as describes the typical duties and the required 
qualifications for each position. 

Environmental Compliance Manager (ECM) 

Mojave Solar will be required to designate an ECM to the MSP. Typical duties required of the 
ECM involve managing, supervising, and/or providing advice on work affecting air quality, 
water/streambed permits, and biological resources environmental compliance programs. The 
ECM must have experience in the implementation of general environmental compliance 
measures and must have specific training by the DB to conduct the biological monitoring activities 
specified in this Plan. The contact information for any ECM named to oversee the Project will be 
incorporated into the Final Biological Resources Mitigation, Implementation, and Monitoring Plan 
(BRMIMP) for the MSP. 

Designated Biologist (DB) 

Prior to the initiation of construction activities, Mojave Solar will be required to designate a DB to 
the Project. Mojave Solar shall submit the resume of the proposed DB, with at least three 
references and contact information, to the CEC Compliance Project Manager (CPM) for approval 
in consultation with the California Department of Fish and Game (DFG) and USFWS. 

The DB will have the following background and training: 

� Bachelor's degree in biological sciences, zoology, botany, ecology, or a closely related 
field; and three years of experience in field biology or current certification of a nationally 
recognized biological society, such as The Ecological Society of America or The Wildlife 
Society; and

� At least one year of field experience with biological resources found in or near the Project 
Area. 

Mojave Solar shall ensure that the DB performs the activities specified in the Plan. In addition, 
Mojave Solar will also designate an alternate biologist with the same qualifications as the DB, 
outlined above. CPM, in consultation with the DFG and USFWS, could also appoint a DB without 
the above mentioned qualifications if the candidate is determined to be otherwise qualified with 
the appropriate training and background to effectively implement the Plan.  

Evaporation Pond Management 

Each actively used evaporation pond will be outfitted with a level gauge for daily water level 
measurements, a hydrometer for daily salinity measurements, and a direct reading thermometer. 
Water temperature will be read within two hours of sunrise every day during fall and winter. If the 
overnight water temperature in the active evaporation ponds falls below 6 degrees Celsius, the 
ECM will conduct a visual survey of the ponds immediately upon the following morning. If the 
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ECM observes evidence of recent substantive increases in salt crystallization anywhere within the 
pond (e.g., at or near the waterline), or if water levels in any of the ponds are observed to fall 
below a minimum depth of two feet1 (which could cause elevated levels of TDS), the ECM will 
route all of the wastewater into one or two ponds to increase the pond volume and lower the 
average salinity within the pond(s). At the same time, the remaining pond or ponds will be 
pumped dry. The pond to which the combined flow is discharged during this time will be rotated 
each year, periodically as needed, so that water levels do not rise too high and minimum 
freeboard requirements are met. In the event that climatic conditions are such that evaporation 
must be increased to maintain pond levels below the freeboard limits, evaporative disposal 
nozzles (see for example http://www.bete.com/applications/disposal.html) will be used to increase 
wastewater evaporation rates. In addition to managing the ponds to minimize bird usage, bird 
hazing measures will be implemented, as necessary, to deter birds from using the ponds. Below 
are examples of two types of hazing measures, although others will be implemented as 
necessary: 

• Initiate use of an air canon in order to haze waterfowl and frighten them away from the 
evaporation ponds. The air canon will be stored on site, but only used under this 
circumstance, since birds may become acclimated to the disturbance caused by air 
canon hazing, if used on a regular basis. The air canon will be used until the evaporation 
process is completed in the pond, or until the crystallized salts returned to solution. 

• Deploy “Bird-B-Gone Balloon” (a visual scare device) or other hazing devices into the 
pond, to discourage waterfowl from landing on the pond. 

3.0 Monitoring Strategies 

This section describes the monitoring practices that will be performed as part of this Pond 
Monitoring Plan. Both qualitative and quantitative monitoring activities will be used to evaluate the 
effectiveness of the PDFs. This monitoring program will be based on observations and performed 
during both the construction and operation phases of the MSP in an effort to record and evaluate 
any changes in avian activity and potential threats to birds as a result of water quality. While 
water may accumulate in the ponds during storm events while the plant is under construction, this 
fresh water is not considered an issue for migratory birds and these birds will not be specifically 
monitored during this phase of the project. However, these birds will be incidentally monitored 
during with the raven monitoring required for this phase of the project. Monitoring practices for the 
operational phase of the MSP are described in Sections 3.1 below.  

Operation Phase 

During the operation and maintenance phase of the MSP, the designated ECM, in coordination 
with the DB as appropriate, will perform biweekly (every two weeks) reconnaissance level 
surveys at the evaporation ponds for the life of the Project. Details pertaining to these monitoring 
requirements are discussed in detail below.  

                                                     

1 Two feet was selected as the starting threshold for implementation of flow management based on best 
professional judgment to minimize the potential for pond use by wading birds and balance dilution of salinity 
with the need to maintain adequate evaporation rates for water disposal.  It should be noted that a particular 
salinity threshold has not been established at this time, and the salinity that corresponds with a two-feet 
pond depth has not been established.  Pond depth, temperature, and water quality data gathered during 
implementation of the Pond Monitoring Plan will be used to better define and adjust pond operating 
thresholds, as warranted.
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Ongoing Biweekly Avian Monitoring 

Avian monitoring at the evaporation ponds will be conducted by the DB twice monthly for the first 
two (2) years of project operation. The ECM will continue monitoring after the first two (2) years, 
under the direction of the DB, at least twice a month for the life of the project. The ECM will be 
trained by the DB to recognize bird species. (If approved by the CPM, another employee can be 
trained to conduct the monitoring.) Any surveys overlapping with monitoring required for the 
Common Raven Monitoring, Management and Control Plan will be performed concurrently. 

The monitors (DB or ECM) will identify bird species utilizing the ponds, record the behavior of the 
birds (e.g., feeding, swimming, wading, nesting), and note any mortalities or physical infirmities 
(e.g., birth defects) associated with any bird observed on or adjacent to the evaporation ponds.  

Six permanent survey points will be established around each pair of evaporation ponds. The 
minimum distance between permanent survey points established at evaporation ponds will be 
approximately 650 feet (200 m) to avoid recording information from a bird observed at an 
adjacent survey point (Ralph et al 1995).  

One morning survey and one afternoon survey will be scheduled each month to fulfill the biweekly 
survey requirement. The order in which points are surveyed will be systematically rotated so 
points are surveyed during different times throughout the morning or afternoon survey period. Any 
surveys overlapping with monitoring required for the Common Raven Monitoring, Management 
and Control Plan will be performed concurrently. 

At each permanent survey point, the EMC will conduct a five-minute sampling session to observe 
and listen for birds. The monitors (DB or ECM) will identify bird species and/or functional groups 
(e.g., waterfowl, waders, shorebirds, upland shorebirds) utilizing the ponds, record the behavior of 
the birds (e.g., feeding, swimming, wading, nesting), and note any mortalities or physical 
infirmities (e.g., birth defects or reduced growth) associated with any bird observed on or adjacent 
to the evaporation ponds. Distance and direction of the avian observation from the survey point 
will be recorded. If the bird(s) are found perching or nesting, detail should be recorded pertaining 
to the type of perch (e.g., structures, fences, etc.). Other data to be collected will include the 
survey start/stop time, and weather (including temperature, average wind speed, and percent 
cloud cover). In addition, the location of any nests discovered during a survey will be documented 
and their location recorded using Universal Transverse Mercator (UTM) coordinates.  

In addition, all PDF employed at the time of each survey will be documented. This will allow for 
comparison of avian presence/activity depending on the PDFs and deterrent measures used, and 
thus, assess the effectiveness of these features and measures.  

Any dead bird that can be safely retrieved from the evaporation ponds will be collected by the 
biologist or ECM. If it does not have an obvious mechanical cause of death (e.g., broken neck, 
depredated), it will be sent to a qualified laboratory to determine if the mortality was directly 
related to selenium poisoning, salt toxicosis or encrustation, or another unexpected factor 
associated with the ponds. Documented mortality resulting from selenium poisoning or salt 
toxicosis or encrustation be discussed with the agencies to determine if corrective measures are 
warranted. 

A data sheet will be prepared in advance of operational monitoring activities which will include the 
aforementioned data to be collected. Surveys will be performed as scheduled unless wind or rain 
interferes with audible or visual detection of birds in which case, survey will be rescheduled as 
soon as weather permits.  
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Water Quality Monitoring 

Water quality in the evaporation ponds will be monitored quarterly for selenium and TDS with 
sampling conducted by the ECM or BSEP designated individual trained in water quality sampling 
and sample handling. Individual water samples will be taken from each pond. Should bird 
mortality occur, an additional water grab sample will be collected from the ponds for analysis at 
the time of discovery. Because water quality is difficult to tie directly to ecological risk by 
implementation of numeric standards, selenium and TDS concentrations will not trigger remedial 
action; however, the data will be collected to assess potential long-term correlations between 
water quality, as well as the pond water level, pond salinity, and temperature data discussed 
below, and bird behaviors and mortality, if any. 

In addition, if significant adverse effects to birds are observed during the evaporation pond 
monitoring, and those effects are determined to be the result of selenium or salt toxicity (by 
autopsy of deceased birds), additional monitoring may be needed to further assess impacts to 
bird species, including: 

• Selenium concentrations in invertebrate populations 

• Selenium concentrations in avian eggs collected at the site, if any 

• Collection of additional water quality samples, analyzed for selenium or TDS 

4.0 Adaptive Management 

This section discusses how adaptive management will be applied as a tool to help attain the 
overall purpose and objectives of this Evaporation Pond Monitoring/Remediation Plan. This 
section provides a broad definition of adaptive management; identifies the conditions that will 
trigger the need for implementation of adaptive management measures; and summarizes how 
modifications to specific PDFs and/or other control measures can be made to likely improve the 
Plan’s overall success. 

Definition 

Adaptive management is a problem-solving environmental management approach to facilitate 
more effective management of resources to achieve desired objectives. It involves synthesizing 
existing knowledge, exploring alternative actions, making explicit predictions of their outcomes, 
selecting one or more actions to implement, monitoring to determine whether outcomes match 
those predicted, and using these results to adjust future plans (Holling, 1978). By nature of the 
definition, adaptive management can be defined as an iterative and structured optimal decision-
making process based on feedback and adjustment that is intended to reduce uncertainty through 
system monitoring. The iterative process simultaneously maximizes one or more resource 
objectives and accrues information needed to improve future management, either actively or 
passively.

Adaptive management is usually categorized in one of two ways; active or passive. Passive 
adaptive management involves the use of conceptual modeling to guide management actions. 
The model is adjusted as new knowledge is obtained and management decisions are 
subsequently modified. Active adaptive management involves testing alternative hypotheses 
through system manipulation employing management strategies. Thus, passive adaptive 
management is based on information gained from observational studies, whereas active adaptive 
management is based on information gained from experimental manipulation (Holling, 1978). This 
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Plan will focus on passive adaptive management but may ultimately apply both passive and 
active adaptive management.  

Adaptive Management and Monitoring Triggers 

Should the results from the monitoring practices reveal that it appears avian activities have 
increased at the evaporation ponds, modifications to the PDFs and/or other control measures 
through adaptive management may be necessary. The implementation of adaptive management 
measures would be triggered if both of the following conditions are met: 

1. The biweekly avian monitoring and survey results indicate that the existing PDFs are 
ineffective at controlling increases in avian activity in the Project Area, thereby 
increasing potential harm to waterfowl, shorebirds, or other resident and migratory 
species. 

2. Mojave Solar has made every attempt to adjust PDFs to control increases in avian 
activity, but increased avian activity appears continue. 

In addition, adaptive monitoring may be implemented if it is determined the monitoring protocol 
described above is not sufficient to determine increases in avian activity or the effectiveness of 
PDFs and deterrent measures, or reduced sampling effort is sufficient.  

Adaptive Management Measures 

During implementation of the monitoring program, any identified adaptive management or 
monitoring measures will be discussed by Mojave Solar, CEC, USFWS, and DFG before any 
decisions are made to incorporate them into the MSP. Adaptive management measures may 
include modifications to PDFs, monitoring strategies, or implementation of additional deterrent or 
control measures. Key examples would be 1) modifications to the monitoring program survey 
frequency, including increase or reduction of the monitoring frequency and survey points, should 
results of surveys deem it to be warranted, 2) removal or enhancement of a PDF or management 
measure if it is not working, or 3) incorporating a defined control measure, if impacts are 
observed, that would not otherwise be implemented (triggered).  

Control Practices  

If the results of the monitoring efforts suggest that there is a substantial and ongoing increase in 
avian activity, even with the implementation of PDFs, then Mojave Solar may need to implement 
agency-approved additional control practices to further deter avian activity in the Project Area. 
Control measures specific to ravens are discussed in detail in the Common Raven Monitoring, 
Management and Control Plan. This section defines the types of control practices that may be 
effective for waterfowl, shorebirds, and resident and migratory birds. These control measures 
may be implemented if additional measures are determined to be necessary based on the 
adaptive management triggers described above in Section 4.2. If none of the control measures 
included below work to achieve the objectives of this plan, additional control measures will need 
to be considered and implemented.  

Hazing
Hazing techniques involve the diligent application of a number of visual and/or auditory devices 
designed to scare birds and create an integrated system of negative stimuli to reduce the 
attraction of birds to an area. Hazing must be dynamic, creative and mobile. Hazing techniques 
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include implementation of floating or stationary figures, helium filled balloons, air or propane 
cannons, human or aircraft herding, and/or bioaccoustic deterrents.  

The key elements of hazing include timing, organization, variation (random) and persistence. 
Because ravens are adept at learning, the type, timing and location of hazing techniques, these 
variables must be changed frequently to avoid habituation to the hazing techniques (Bishop et al. 
2003).  

Often, a combination of the above tactics must be employed to be effective as many birds 
become accustomed to methods quickly. If hazing techniques are determined to be necessary for 
the MSP, the DB, ECM, and CEC will develop a hazing program specific to the Project Area. 
Because some of these techniques would create additional sources of noise in the areas, 
permission may also be required from the local police or municipality, as there may be local 
ordinances that prohibit the creation of loud noises. 

Methyl Anthranilate
Methyl anthranilate (MA) is a naturally occurring non-toxic, non-lethal listed compound used as a 
food flavoring and fragrance additive that acts as a chemosensory repellent, irritating pain 
receptors associated with taste and smell. It has been documented to be an effective bird 
repellant; however, MA is thought to have limitations for topical application as it is considered 
highly volatile and breaks down readily under exposure to ultraviolet (UV) light (Umeda and 
Sullivan, 2001). For the MSP, the most appropriate application of MA would be to areas where 
known nesting has occurred. In areas where known nesting has occurred, the ECM could apply 
MA to deter nest rebuilding in that location. However, before MA is applied to any area at the 
MSP, research should be conducted by the DB to obtain the most current application of MA and 
the most effective methods to deter raven activity will then be developed in coordination with the 
ECM and CEC. 

Netting
If the management control measures are found to be ineffective, then alternatives will be 
evaluated for use on the pond. The netting type will be determined in coordination with the project 
engineers to facilitate maintenance of evaporative properties and exclusion of birds. 

5.0 Reporting

During construction and the first year of operation of the MSP, monthly monitoring reports will be 
prepared by the ECM and submitted to Mojave Solar, as well as the DB for review. Mojave Solar 
will then forward the reports to the CEC, USFWS, and DFG. These reports will provide a 
summary of all monitoring activities occurring within the Project Area and describe avian activity 
at the evaporation ponds, any fatalities found in or around the evaporation ponds, and 
concentrations of TDS and selenium in the evaporation ponds during quarterly monitoring. After 
the first year of operation, monitoring data will continue to be provided monthly. In addition to the 
monthly data submittals, an annual report will be prepared and submitted to summarize the 
overall monitoring results, evaluate the effectiveness (success or failure) of PDFs, and make 
recommendations for modification of PDFs or implementation of control measures if needed. 
Results of the monitoring efforts will be used to assess the overall impacts of the evaporation 
ponds on birds. 
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1.0 Introduction 

In response to California Energy Commission (CEC) Data Requests 71 and 72 for the Mojave 
Solar Project (MSP or Project), this Common Raven Monitoring, Management, and Control Plan 
(Raven Control Plan or Plan) has been prepared for review by CEC, the U.S. Fish and Wildlife 
Service (USFWS), and California Department of Fish and Game (DFG). This Plan has been 
developed to expand on the components already addressed in the Application for Certification 
(AFC) in Avoidance and Minimization Measure DT-18 (Abengoa 2009: 5.3-45). The purpose of 
this Plan is to address concerns related to raven predation on hatchling and juvenile desert 
tortoises (Gopherus agassizii; DT) resulting from the proposed MSP. The Plan will also address 
similar concerns related to Mohave ground squirrel (Spermophilus mohavensis; MGS) 
depredation from ravens. The following section will provide a discussion of the Project 
background, the Plan’s purpose and objectives, and the conditions of concern associated with the 
proposed MSP. 

1.1 Project Description 

The proposed MSP is a solar electric generating facility, to be located on 1,765 acres 
approximately 15 miles northwest of Barstow, California, and approximately 9 miles northwest of 
Hinkley, California (Figure 1) in the Mojave Desert in unincorporated San Bernardino County. The 
Project is situated near the southwest corner of Harper Dry Lake, an ephemeral alkali lake bed, in 
the southern section of the Lockhart U.S. Geological Survey (USGS) quadrangle and the northern 
section of the Twelve Gauge Lake USGS quadrangle. The Project is generally northeast of the 
intersection of Santa Fe Avenue with Harper Lake Road. The site is largely fallow agricultural 
land and the MSP was designed to minimize environmental impacts. The land was originally 
proposed as the site for Solar Electric Generating Stations (SEGS) XI and XII (which were never 
built), and is located next to the existing SEGS VIII and IX facilities. 

Mojave Solar LLC (MSLLC or Mojave Solar) is proposing to construct, own, and operate the 
MSP. MSLLC is a Delaware limited liability company. Abengoa Solar Inc. (ASI), a Delaware 
corporation, specializes in solar technologies and is the sole member of MSLLC. 

The Project will implement well-established parabolic trough technology to solar heat a heat 
transfer fluid (HTF). This hot HTF will generate steam in solar steam generators (SSGs), which 
will expand through a steam turbine generator (STG) to produce electrical power. 

The Project will have a combined nominal electrical output of 250 megawatts (MW) from twin, 
independently operable solar fields, each feeding a 125-MW power island. The plant sites, 
identified as Alpha (the northwest portion of the Project area) and Beta (the southeast portion of 
the Project area), will be 884 acres and 800 acres, respectively, and joined at the transmission 
line interconnection substation to form one full-output transmission interconnection. An additional 
81 acres shared between the plant sites will be used for receiving and discharging offsite 
drainage improvements. Start of commercial operation is planned for winter 2012, subject to 
timing of regulatory approvals and Mojave Solar achievement of Project equipment procurement 
and construction milestones. 

The sun will provide 100 percent of the power supplied to the Project through solar thermal 
collectors; no supplementary fossil-based energy source (e.g., natural gas) is proposed for 
electrical power production. However, each power island will have a natural-gas-fired auxiliary 
boiler to provide equipment freeze protection and HTF freeze protection. 
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The auxiliary boiler will supply steam to HTF heat exchangers as needed during offline hours to 
keep the HTF in a liquid state when ambient temperatures fall below its freezing point of 54 
degrees Fahrenheit (�F). Each power island will also have a diesel-engine-driven firewater pump 
for fire protection and a diesel-engine-driven backup generator for power plant essentials. 

The Project is proposing interconnection to the Kramer-Cool Water 230-kilovolt (kV) transmission 
line, which is owned by Southern California Edison (SCE) and located adjacent to the southern 
border of the Project. The Interconnection System Impact Study (ISIS) has been completed in 
coordination with the California Independent System Operator (CAISO) and is located in 
Appendix N of the AFC. The Interconnection Facilities Study (IFS) is in progress to detail the on-
the-ground system-wide improvements. As a separate process, SCE will lead the permitting effort 
for the transmission improvements beyond the Project-specific interconnection to the Statewide 
system. All Project-related transmission facilities are within the Project boundaries except the 
connection within the existing transmission right-of-way adjacent to the site. 

The Project proposes to use wet cooling towers for power plant cooling and owns adjudicated 
water rights for this purpose. This onsite water is brackish. The Mojave Water Agency (MWA) 
administers the adjudication and manages water rights for all users through the Watermaster. 
Water for cooling tower makeup, process water makeup, and other industrial uses such as solar 
collector array (SCA) washing will be supplied from onsite groundwater wells drawing from these 
water rights and will also be used to supply potable water for employee use (e.g., drinking, 
showers, sinks, and toilets). A packaged water treatment system will be used to treat the water to 
meet potable standards since the source is brackish. No offsite backup cooling water supply is 
planned; the use of multiple onsite water supply wells, redundancy in the well equipment, and 
reserve water storage will provide an inherent backup in the event of outages affecting one of the 
onsite supply wells. The aquifer has been characterized as prolific and studies indicated that the 
health of the basin will not degrade during the life of the plant due to the Project. 

A sanitary septic system and onsite leach field will be used to dispose of sanitary wastewater on 
each power island. Project cooling water blowdown will be piped to lined, onsite evaporation 
ponds for each plant area. The ponds will be sized to retain all solids generated during the life of 
the plant. However, if required for maintenance, dewatered residues from the ponds could be 
sent to an appropriate offsite landfill as non-hazardous waste. 

Natural gas for the Project’s ancillary purposes, such as the auxiliary boilers, space heating, and 
the like, will be supplied by a Southwest Gas Corporation (SGC)-owned pipeline that runs to the 
Project boundary near the Alpha power island. No offsite pipeline facilities are proposed as a part 
of this Project. SGC was contacted and studied the demand requested and indicates that 
sufficient capacity exists to supply the Project. Confirmation from SGC is included in Appendix O 
of the AFC. 

Common ravens are known to prey on hatchling and juvenile DT, which is listed as threatened 
under the Federal Endangered Species Act (FESA) and California Endangered Species Act 
(CESA). Although certain features of the proposed Project (i.e., evaporation ponds, support 
structures, substations) have the potential to provide human-provided subsidies of food, water, 
and nest sites that may increase the attraction and presence of common ravens (Corvus corax;
raven) within the Project area, these features currently exist on the adjacent SEGS VIII and IX 
facilities. The Project, therefore, may not be providing any new raven subsidies to the area. As 
described in the AFC (Abengoa 2009) prepared for the Project, DT have been observed within 
and near the Project area; therefore, the proposed Project has the potential to indirectly impact 
DT populations within the Project area. This Raven Control Plan describes effective management 
mechanisms to control the presence of ravens within the Project area. 
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1.2 Purpose and Objectives 

The common raven is a known predator of DT and is considered a subsidized predator (food, 
water, or other limiting resources provided by or associated with human activities [Soule 1988]). 
Ravens are predators of other small mammals as well, so control of ravens at the MSP will assist 
in maintaining raven pressure on MGS and other small mammals to a level at or below the 
current predation levels. 

The establishment of an effective management plan and set of control measures is intended to 
ensure that the proposed MSP does not create new subsidies that would increase the presence, 
survival, or reproductive success of ravens that might be attracted to the Project area. The 
purpose of the Raven Control Plan is to establish management strategies and project-specific 
control measures to avoid, minimize, and mitigate potential Project-related raven depredation of 
DT within the Project area. The specific objectives of the Raven Control Plan are as follows: 

1. Identify project activities or features that have the potential to attract ravens to the Project 
area (conditions of concern) and identify ways to eliminate or reduce raven attractants. 

2. Discuss how the Project will implement project design features (PDFs) and other control 
measures to manage the specific conditions of concern identified for the MSP. 

3. Document the successes and failures of PDFs as well as other measures set forth in this 
Plan.

4. Establish criteria that will trigger modifications to PDFs and other control measures 
through adaptive management principles. 

5. Define additional control measures and how they would be implemented if the monitoring 
results indicate that additional controls are necessary. 

To ensure the purpose and objectives of this Raven Control Plan are being achieved, 
management controls and monitoring practices will be implemented to regulate and track raven 
activity within the Project area. The qualitative data derived from this effort will be used to 
evaluate the successes and failures of the PDFs, as well as the other raven management control 
measures implemented for the MSP. 

The Raven Control Plan will work in concert with the USFWS rangewide raven monitoring and 
control program. Because MSLLC has agreed to support the USFWS program in lieu of a site-
specific raven monitoring and control program (AFC DT-17), the Plan presented here will be a 
subset of a more comprehensive program. 

1.3 Conditions of Concern – Raven Subsidies or Attractants 

Project-specific activities and/or features that attract or subsidize ravens are called “conditions of 
concern.” These conditions have the potential to increase raven presence and/or use of 
resources within the Project area. Construction and operation of the MSP would not introduce any 
new types of raven subsidies or attractants, since the Project is similar to the existing SEGS 
facility immediately to the northwest of the MSP. Approximately 75 percent of the existing 
vegetation within the current Project area is either fallow or active agricultural habitat. These 
habitat types are of higher quality for ravens than the solar array field that will be built on that land 
as part of the proposed Project. Furthermore, subsidies that currently exist due to agriculture 
(e.g., fresh water, rodents, rodents and rabbits killed during harvesting) will be removed by the 
Project. With appropriate measures to reduce the attractiveness of any of the conditions of 
concern below, the Project area will actually become less attractive to ravens after Project 
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implementation than the current condition of the Project area. The following five conditions of 
concern are associated with the MSP: 

1. Availability of water from evaporation ponds, 

2. Potential creation of new perching/roosting/nesting sites for ravens, 

3. Temporary water ponding potential from dust suppression, 

4. Raven food sources from soil disturbance (rodents, insects, etc.) and roadkill associated 
with construction activity, and 

5. Human food and waste management. 

Each of these conditions of concern is defined in more detail below to ensure that appropriate 
PDFs and control measures are established and implemented for the MSP. 

Evaporation Ponds

As described in Section 1.1, the proposed Project includes four evaporation ponds that will collect 
blowdown water from the cooling towers. However, within the 1-mile buffer of the Project area, 
approximately 23.1 acres of evaporation ponds already exist (at the SEGS VIII and SEGS IX 
facilities to the northwest of the MSP site). In addition to these evaporation ponds, water is also 
periodically available within marsh habitat within Harper Dry Lake. While the groundwater that 
historically supported the marsh habitat within the lake has largely been depleted by agricultural 
activities, there is a small amount of marshland in the southwest corner of the lake that is largely 
supported by runoff from farms. A reduction in agricultural activities within the area has reduced 
the amount of water to the lake. The Bureau of Land Management (BLM) set up an agreement for 
the existing SEGS VIII and IX facilities that provides pumped water to the lake. Water is also 
currently available to ravens from existing irrigation in the active agricultural fields in the Project 
area. While ravens are known to travel up to 40 miles from their roosts for subsidies, including 
water (Boarman 2003), the presence of water in several forms within the Project vicinity reduces 
the importance of additional evaporation ponds as an attractant to ravens. 

Raven Perching, Roosting, and Nesting Sites

Ravens often nest and perch on power towers, telephone poles, buildings, billboards, fences, 
abandoned vehicles, freeway or railroad overpasses, and light posts, and large communal roosts 
are known to form on transmission towers (Boarman 1993). Therefore, Project components such 
as tower structures, transmission poles and lines, and support structures could introduce new 
elevated perching sites. However, it should be noted that the current condition of the Project area 
probably contains more perching, roosting, and nesting sites in the form of abandoned buildings, 
vegetation (e.g., tamarisk scrub), and transmission line structures than would be provided by the 
Project. 

Ponding Water

As discussed above, water is a critical resource for ravens in the desert. However, water is 
currently available in the immediate Project area (see above). Dust-suppression activities 
occurring during the construction phase of the MSP have the potential to create sources of free or 
standing water within the Project area. Ponding water may occur as a result of water being 
applied to newly graded areas, construction rights-of-way, dirt roads, trenches, spoil piles, and 
other areas of ground disturbances to reduce dust emissions and erosion of topsoil. During 
operation of the MSP, deionized water will be used to wash mirrors; however, the amount of 
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water used will be minimal and is not anticipated to result in ponding water on site. Furthermore, 
the current availability of water in the Project vicinity, as discussed above, reduces the additional 
attraction to ravens of any ponding water that may occur. 

Landscaping, if any, will incorporate xeriscaping techniques to minimize the use of irrigation that 
might provide temporarily ponded water. 

Raven Food Sources from Soil Disturbance

The operation of heavy equipment during the construction, decommissioning, and restoration 
phases of the MSP will cause soil disturbance within the Project area. This soil disturbance could 
potentially “unearth” and expose natural food sources such as rodents and insects. Since ravens 
scavenge roadkill, they may be drawn to the soil disturbance areas to prey on unearthed, injured, 
and dead animals. However, the conversion of portions of the Project area from the current 
agricultural use to a solar field will substantially reduce the prey base for ravens within the Project 
area. 

Human Food and Waste Management

Ravens scavenge refuse at landfills for food and obtain food subsidies at sewage ponds, open 
dumpsters, agricultural fields, feedlots, parks, and picnic areas (Boarman 2003). In addition, 
dumpsters with food waste can attract ravens and small mammals (e.g., rodents) that may 
become an additional food source for ravens. Implementation of the MSP will result in increased 
food and waste generation in the Project area, so proper waste management will be conducted to 
prevent the creation of subsidies that could attract ravens to the site. 

Landscaping

Any landscaping could provide food (insects and rodents) and water (irrigation for landscaping). 
Landscaping plans, therefore, would incorporate xeriscaping techniques to avoid the use of 
irrigation. 

2.0 Management Strategies 

2.1 Roles and Responsibilities 

Prior to the initiation of construction activities, to ensure that all conditions of this Raven Control 
Plan are being met, Mojave Solar will assign an Environmental Compliance Manager (ECM) and 
a Designated Biologist (DB) to the MSP. This section describes the roles and responsibilities of 
the ECM and the DB, as well as the typical duties and the required qualifications for each 
position. 

2.1.1 Environmental Compliance Manager 

Mojave Solar will be required to designate an ECM to the MSP. Typical duties required of the 
ECM involve managing, supervising, and/or providing advice on work affecting air quality, 
water/streambed permits, and biological resources environmental compliance programs. The 
ECM must have experience in the implementation of general environmental compliance 
measures and must have specific training by the DB to conduct the biological monitoring activities 
specified in the Raven Control Plan. The contact information for any ECM named to oversee the 
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Project will be incorporated into the Final Biological Resources Mitigation, Implementation, and 
Monitoring Plan (BRMIMP) for the MSP. 

2.1.2 Designated Biologist 

Prior to the initiation of construction activities, Mojave Solar will be required to designate a DB to 
the Project. (The DB will be the same as the Project Authorized Biologist [AB] discussed in the 
AFC.) Mojave Solar will submit the resume of the proposed DB, with at least three references and 
contact information, to the CEC Compliance Project Manager (CPM) for approval in consultation 
with DFG and USFWS. 

The DB will have the following background and training: 

� Bachelor’s degree in biological sciences, zoology, botany, ecology, or a closely related 
field, and 3 years of experience in field biology or current certification of a nationally 
recognized biological society, such as The Ecological Society of America or The Wildlife 
Society. 

� At least 1 year of field experience with biological resources found in or near the Project 
area. 

� Be aware of the latest information on the USFWS protocols and guidelines for DT. 

� Have a thorough and current knowledge of DT behavior, natural history, ecology, and 
physiology, and demonstrate substantial field experience. 

Mojave Solar will ensure that the DB performs the activities specified in the Plan. In addition, 
Mojave Solar will also designate an alternate biologist with the same qualifications as the DB, 
outlined above. The CPM, in consultation with the DFG and USFWS, could also appoint a DB 
without the above mentioned qualifications if the candidate is determined to be otherwise 
qualified with the appropriate training and background to effectively implement the Raven Control 
Plan.

3.0 Project Design Features, Project-Specific Control Measures, and 
Implementation of Project Design Features 

To reduce the potential Project impacts to DT from common ravens, it is imperative that the PDFs 
(i.e., those features that are built into the Project’s physical design and functioning) eliminate or 
mitigate any subsidizing of ravens with water, nest sites, food, or other resources. This section 
describes the PDFs, management practices, and Project-specific control measures that have 
been established to ensure that activities associated with the MSP during both the construction 
and operation phases do not create new subsidies that will increase the presence or attraction of 
ravens to the Project area. These management practices specifically address the five basic 
conditions of concern identified in Section 1.3. These are divided into the construction phase of 
the MSP (Section 3.1) and the operation phase of the MSP (Section 3.2). 

3.1 Construction 

Impacts associated with the construction phase of the MSP are considered to be more temporary 
than operational impacts. As such, temporary management practices can be implemented to 
effectively preclude and/or minimize the potential to attract additional ravens to the Project area. 
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Temporary measures include best management practices (BMPs) during construction such as 
trash containment and removal from the construction site. 

3.1.1 Evaporation Ponds 

Rainwater may be collected in the four onsite evaporation ponds during the construction phase of 
the MSP. Given the scarcity of water resources in the desert, ravens could be drawn to this new 
water source. However, it should be noted that Harper Dry Lake is located adjacent to the Project 
area and includes marsh habitat within the southwest corner of the lake that sometimes provides 
water. In addition, the Project area currently includes raven subsidies that will be removed with 
implementation of the Project. Water, in the form of irrigation for active agricultural fields, and 
prey, in the form of insects and rodents associated with the active agricultural fields, are currently 
present in the Project area and will be removed with the implementation of the proposed Project. 
During construction monitoring, the ECM will monitor for the presence of ravens and, if ravens are 
identified to be present at evaporation ponds, hazing techniques will be used to discourage use. 

3.1.2 Raven Perching, Roosting, and Nesting Sites 

Equipment and/or materials associated with construction of the MSP may provide temporary 
perch, roost, or nest sites for ravens within the Project area. During construction monitoring, the 
ECM will monitor raven presence and, if ravens are found perching, roosting, or nesting on 
building materials, equipment, waste piles, or other construction debris, hazing techniques will be 
used to discourage use. However, the proposed Project will likely contain fewer perching, 
roosting, and nesting sites than the current condition of the Project area, which includes existing 
abandoned buildings that already provide nesting and roosting sites. 

3.1.3 Ponding Water 

The application rates of water for dust-suppression activities will be predetermined to minimize 
excessive application and curtail ponding water within the Project area. Soil infiltration and 
evaporation rates will be used to determine the appropriate application amount and frequency. In 
the vicinity of the water truck refill area, water will run off into a collection tank or other system 
that will preclude surface pooling. The ECM will monitor areas to make certain water does not 
puddle for long periods (more than 1 hour) and make recommendations for reduced water 
application rates as necessary. 

3.1.4 Raven Food Sources from Soil Disturbance and Roadkill 

Ravens are scavengers and are well known for eating animals that have been killed along roads 
and highways (Boarman and Heinrich 1999). In fact, roadkill is considered to make up a 
substantial portion of a raven’s diet. This food source facilitates increased raven nesting near 
roads and highways in areas that might otherwise offer little food (Kristan et al. 2004). 

The operation of heavy equipment during the construction, decommissioning, and restoration 
phases of the MSP will cause soil disturbance within the Project area. This soil disturbance will 
“unearth” and expose natural food sources such as rodents and insects. Weekly construction 
monitoring conducted by the ECM will include observations of the MSP site, as well as access 
roads, to ensure that food sources are properly disposed of within containers that are not 
accessible to ravens. 

3.1.5 Human Food and Waste Management 
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During the construction phase of the MSP, a trash abatement program will be prepared to ensure 
that trash and food items will be contained in closed, secured containers on the MSP site and 
removed daily to reduce potential food sources to ravens and other scavengers. Weekly
observations of the construction site and access roads will ensure proper disposal of all trash and 
roadkill. 

3.2 Operations 

Impacts associated with the operations phase of the MSP are more long term in nature, and 
require the implementation of ongoing PDFs and management practices for the life of the Project. 
If, through monitoring, it is determined that these PDFs or management practices are not effective 
in accomplishing the goal of this Raven Control Plan, modifications to these practices and/or 
additional measures will be implemented through adaptive management and monitored to ensure 
the Plan’s purpose and objectives are being met. 

3.2.1 Evaporation Ponds 

Because the ponds need to remain uncovered to maximize evaporation rates, a series of avian 
deterrence measures such as the BirdAvert system are being considered for incorporation into 
the design and operation of the evaporation ponds. The operational design of the ponds is 
described in detail in the MSP Evaporation Pond Monitoring and Remediation Action Plan 
(AECOM 2009). 

Other options include the use of antiperching devices placed strategically along the perimeter of 
the ponds to exclude ravens and other birds from accessing the edge of the ponds to drink water. 
These design features will make it difficult for perching birds (e.g., ravens) and/or shorebirds and 
wading birds to access the water. Netting of the pond may also be considered if other design 
measures do not prove to be effective. 

The DB will be responsible for making qualitative observations on the relative success of the 
deterrent(s) at each pond and providing recommendations for future improvements in monthly 
reports, including adapting the current configuration of the antiperching devices to maximize 
deterrence. 

3.2.2 Raven Perching, Roosting, and Nesting Sites 

PDFs that will be considered to reduce raven perching, roosting, and nesting are physical bird 
deterrents such as bird spikes, plus auditory and visual deterrents. In addition, nest removal will 
occur in conjunction with monitoring, as discussed below in Section 5.3. Under specific 
circumstances, the Animal and Plant Health Inspection Service – Wildlife Services (APHIS–WS) 
is authorized to remove “offending” ravens. “Offending” ravens are ravens that are known to be 
depredating DTs. The purpose of this activity is to reduce or eliminate predation of DT by 
common ravens within the Mojave Desert in San Bernardino, Riverside, and Kern counties in 
California. The ECM or DB will notify USFWS of ravens that show evidence of depredating 
tortoises (USDA 2009). 

3.2.3 Ponding Water 

The application rates of water for dust-suppression activities will be predetermined to minimize 
excessive application and curtail areas of ponding water within the Project area. Soil infiltration 
and evaporation rates will be used to determine the appropriate application amount and 
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frequency. The ECM will monitor areas to make certain water does not puddle for long periods 
(more than 1 hour) and make recommendations for reduced water application rates as 
necessary. During operations, deionized water will be used to wash mirrors; however, the amount 
of water used will be minimal and is not anticipated to result in ponded water on site. If water 
becomes a concern, changes will be made through adaptive management (as discussed in 
Section 6.0). 

3.2.4 Raven Food Sources from Soil Disturbance and Roadkill 

Operational activities associated with the MSP will not result in new ground or soil disturbance. 
As such, potential food sources for ravens will not be unearthed and no additional PDFs related 
to this issue are necessary. 

The ECM will document any roadkill observed during the biweekly monitoring during Project 
operations (see below). Areas observed will include the MSP site, the associated paved and dirt 
access roads, staging areas, and/or any other Project area facilities that may support vehicular 
traffic, potentially extending to Harper Lake Road, if necessary. In addition, MSP operations staff 
will notify the ECM daily if roadkill is observed within these areas. 

3.2.5 Human Food and Waste Management 

The trash abatement program developed for the construction phase will also include operational 
measures to be implemented for the life of the Project. Trash and food items will be contained in 
closed, secured containers and removed daily to reduce the potential attraction of ravens to the 
site. The ECM will continue to ensure that these practices are enforced and make 
recommendations for improvements where applicable as discussed in Section 6.0. 

4.0 Raven Monitoring Strategies 

This section describes the monitoring practices that will be performed as part of this Raven 
Control Plan. Both qualitative and quantitative monitoring activities will be used to evaluate the 
effectiveness of the PDFs and the other raven management and control measures implemented 
for the MSP. This monitoring program will be based on observations and performed during both 
the construction and operation phases of the MSP in an effort to record and evaluate any 
changes in raven activity and populations. 

4.1 Construction Phase 

During the construction phase of the MSP, the designated ECM will perform reconnaissance-level 
surveys in the Project area at least once a week (or more frequently as needed). Initially and 
periodically, the DB will assist the ECM to ensure that monitoring objectives are being achieved. 
The ECM will specifically focus survey efforts on the following Project features: 

� Evaporation ponds, 
� Waste disposal areas, 
� Built structures, 
� Equipment staging and storage areas, 
� Locations where water will be applied to control dust and erosion, 
� Potential nest sites, and 
� Areas where there have been surface and soil disturbances. 
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Once the Project design for the MSP is final, data sheets will be created and submitted for 
agency approval prior to implementation of this Raven Control Plan. Once approved, the data 
sheets will be used to record each raven observed within the Project area. The ECM will take 
note of the activity of the raven (i.e., flying, perching, nesting, and scavenging) as well as the 
general location of the observed raven(s). If the raven(s) is found perching, detail will be recorded 
pertaining to the type of perch (structures, fences, etc.). Furthermore, any nesting locations will 
be documented and uninhabited nests will be removed pursuant to methods set forth in Section 
4.2.2 of this Plan. 

4.2 Operation Phase 

During the operation and maintenance phase of the MSP, the designated ECM, in coordination 
with the DB, as appropriate, will perform biweekly (every 2 weeks) reconnaissance-level surveys 
at the MSP site for the life of the Project. In addition, annual breeding season monitoring will be 
conducted at the MSP in perpetuity. Details pertaining to these monitoring requirements are 
discussed in detail below. 

4.2.1 Ongoing Biweekly Raven Monitoring 

The ECM will conduct biweekly surveys (every 2 weeks) monitoring raven activity for the first 5 
years of Project operation, beginning when the Project becomes operational. The ECM will be 
accompanied by the DB during the first four surveys to facilitate appropriate data collection. The 
DB will also periodically look at data sheets and discuss the monitoring with the ECM to ensure 
that monitoring objectives are being achieved. After the first 5 years of Project operation, surveys 
will be conducted biweekly for at least 1 year out of every 5 years into perpetuity, unless results 
indicate more frequent or less frequent monitoring is appropriate. 

Survey locations will be identified by the DB based on Project features that may influence raven 
presence, activity, and behavior by potentially allowing perching, roosting, and nesting 
opportunities or by providing other subsidies such as food and water. These Project features 
include tower structures, transmission poles and lines, and support structures, as well as waste 
disposal facilities and evaporation ponds, and may occur both inside and outside of the Project 
footprint, depending on access. At each evaporation pond, the DB will identify up to five 
permanent sampling points, in addition to one stationary sampling point. If it is determined that, 
with a reduction from five points to three points that all important areas can still be viewed, the 
number of permanent sampling points can be reduced to three permanent sampling points and 
one stationary sampling point. Points would be located within areas that have the greatest 
likelihood of attracting ravens. Figure 1 shows an example of how these permanent sampling 
locations may be set up. 

The evaporation ponds will be monitored as described in this Plan and as outlined in the 
Evaporation Pond Monitoring/Remediation Action Plan (AECOM 2009). Overlapping surveys for 
both plans will be performed concurrently. 

At each determined survey point, the EMC will conduct a 5-minute sampling session to observe 
and listen for ravens. Raven sightings will be recorded along with the type behavior (e.g., 
perched, flying, nesting, scavenging), and distance and direction from the survey point. If the 
raven(s) is found perching or nesting, detail will be recorded pertaining to the type of perch 
(structures, fences, etc.). Other data to be collected will include the survey start/stop time and 
weather (including temperature, average wind speed, and percent cloud cover). In addition, the 
location of any nests discovered during a survey will be documented and their location recorded 
using Universal Transverse Mercator (UTM) coordinates. Just prior to the initiation of the 
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breeding season for ravens, extra effort will be taken to remove any inactive nests to prevent 
these nests from becoming active. The area below any nest sites will be searched each spring for 
any evidence that ravens are depredating DT. If evidence of predation of DTs is found, the ECM 
or DB will notify USFWS so that the APHIS–WS can be notified and the offending ravens 
removed. 

As with the construction monitoring, a data sheet will be prepared in advance of operational 
monitoring activities that will include the aforementioned data to be collected. Surveys will be 
performed as scheduled unless wind or rain interferes with audible or visual detection of ravens. 
Surveys will be rescheduled to occur as soon as the wind or rain has subsided. 

4.2.2 Breeding Season Raven Surveys 

The typical raven breeding season begins in mid-February and continues through the end of June 
(Boarman 2002, 2003). During this time, the ECM will perform biweekly (every 2 weeks) surveys 
on MSP-owned lands to systematically search and identify nests, as well as evidence of DT 
predation at nest locations. The ECM will conduct these breading season surveys for the life of 
the MSP. 

Surveys will be conducted by vehicle when possible and on foot as necessary. All trees,
landscaping, utility poles, transmission towers, and other structures within the Project area will be 
searched for nests. If nests are encountered, the ECM will contact the DB to verify nest 
conditions. The ECM will record a UTM coordinate for any nest locations and identify the nesting 
substrate and the current breeding status, if it can be determined. Raven activity will be 
documented for all observations so that the data can be reviewed to determine how ravens are 
using the site. Once data have been collected, the DB will determine if the nest is unoccupied 
(i.e., no eggs in the nest or nestlings have fledged), in which case the nest will be removed by the 
DB or the ECM (see description of nest removal below). If occupied nests are detected during 
surveys, Mojave Solar will notify USFWS for assistance with control measures. In addition, the 
DB will also investigate the 30-meter radius surrounding any detected nest site and/or perch site 
for evidence of DT predation. If any depredated DTs are discovered, they will be photographed, a 
UTM coordinate collected, and the length measured (or estimated). The DB will then notify 
USFWS. To avoid duplication of data recording on subsequent surveys, each DT shell will be 
marked. 

Semi-quantitative and qualitative data will be collected to document raven nesting behavior and 
DT predation. This survey data will provide valuable information for assessing raven behavior and 
documenting potential problem individuals for management actions. If the breeding survey results 
reveal that raven activities appear to have increased within the Project area, modifications to the 
PDFs and/or other control measures through adaptive management (as described in Section 5.0) 
may be necessary. 

4.3 Nest Removal 

The majority of raven predation on DT is most likely to occur in the spring, from April to May, 
when DT are most active and ravens are feeding young (Boarman and Heinrich 1999). To help 
reduce raven depredation on DT during this time, the removal of unoccupied raven nests may be 
conducted as part of the MSP-specific raven management efforts. However, nest removal may 
only occur within Mojave Solar-controlled lands and the SCE transmission line right-of-way, and 
inactive nest removal can only be conducted by the DB. Prior authorization from DFG for the DB 
to remove inactive nests must be obtained. Removal of active nests cannot be conducted by 
either the ECM or DB. In situations where raven predation of DT can be documented, USFWS 
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will be contacted and APHIS–WS has the authority to remove offending ravens and their nests. If 
an identified nest is located outside of Project area boundaries, USFWS will be notified by the 
DB.

If an unoccupied raven nest is detected outside of the breeding window during biweekly surveys, 
it will be removed by the DB. Removing raven nests outside of the breeding season may have a 
smaller effect on the raven population since they may readily rebuild the following season. 
However, evidence suggests that birds with no nests in their territory at the beginning of the 
breeding season are less likely to commence nesting than those who already have intact nests 
(Kristan and Boarman 2003). A recent study in the Mojave Desert showed a roughly 50 percent 
decrease in the number of nests rebuilt following wintertime removal (Boarman in prep.). 

4.4 Decommissioning and Restoration Phase 

If the MSP requires a decommissioning and restoration phase, the ECM will perform 
reconnaissance level surveys in the Project area at least once a week (or more frequently as 
needed) during ground-disturbance activities. Monitoring will follow the procedures set forth in the 
construction phase (Section 3.1 above). 

5.0 Regionwide Raven Management and Monitoring Program 

As part of Data Request 72, CEC suggested that Mojave Solar contribute to the USFWS regional 
raven management and monitoring program to offset the MSP’s cumulative effects on DT due to 
raven predation. Mojave Solar will contribute approximately $50,000 to the fund to avoid, 
minimize, and mitigate potential impacts to DT resulting from increased raven predation 
associated with implementation of the MSP. It is anticipated that the funds contributed by Mojave 
Solar would be held by the National Fish and Wildlife Foundation established under the USFWS 
regional raven management program until needed to implement the regionwide program. 

6.0 Adaptive Management 

This section discusses how adaptive management will be applied as a tool to help attain the 
overall purpose and objectives of this Raven Control Plan. This section provides a broad 
definition of adaptive management, identifies the conditions that will trigger the need for 
implementation of adaptive management measures, and summarizes how modifications to 
specific PDFs and/or other control measures can be made to likely improve the Plan’s overall 
success. 

6.1 Definition 

Adaptive management is a problem-solving environmental management approach to facilitate 
more effective management of resources to achieve desired objectives. It involves synthesizing 
existing knowledge, exploring alternative actions, making explicit predictions of their outcomes, 
selecting one or more actions to implement, monitoring to determine whether outcomes match 
those predicted, and using these results to adjust future plans (Holling 1978). By nature of the 
definition, adaptive management can be defined as an iterative and structured optimal decision-
making process based on feedback and adjustment that is intended to reduce uncertainty through 
system monitoring. The iterative process simultaneously maximizes one or more resource 
objectives and accrues information needed to improve future management, either actively or 
passively.



Common Raven Monitoring, Management and Control Plan 

Mojave Solar Project 

15 

Adaptive management is usually categorized in one of two ways: active or passive. Passive 
adaptive management involves the use of conceptual modeling to guide management actions. 
The model is adjusted as new knowledge is obtained and management decisions are 
subsequently modified. Active adaptive management involves testing alternative hypotheses 
through system manipulation. Passive adaptive management is based on information gained from 
observational studies, whereas active adaptive management is based on information gained from 
experimental manipulation (Holling 1978). This Plan will focus on passive adaptive management 
but may ultimately apply both passive and active adaptive management. 

6.2 Adaptive Management Triggers 

Should the results from the monitoring practices reveal that it appears raven activities have 
increased within the Project area as a result of the MSP, modifications to the PDFs and/or other 
control measures through adaptive management may be necessary. The implementation of 
adaptive management measures will be triggered if both of the following conditions are met: 

1. The biweekly and/or annual breeding season raven monitoring and survey results 
indicate that the existing PDFs are ineffective at controlling increases in raven presence 
and activity in the Project area (the raven population size has increased, active nests are 
present, etc.), thereby increasing the potential for DT predation; and 

2. Mojave Solar has made every attempt to adjust PDFs to control raven occurrences, and 
has contacted and worked with the DB and the resource agencies to identify other 
sources of ravens and/or management measures, but increased raven occurrences and 
use of the Project area appears to continue. 

It should be noted that Project-related raven increases are not likely to be determined without a 
more rigorous quantitative monitoring program, including the collection of baseline and control 
data. However, this Plan sets forth measures to preclude attracting ravens to the Project area and 
control measures to eliminate those that become problematic, regardless of their association with 
Project activities. The funds for more rigorous methods will be supplied to the USFWS’ rangewide 
raven monitoring and control program. 

6.3 Adaptive Management Measures 

During implementation of the monitoring program, identified adaptive management measures will 
be discussed by Mojave Solar, CEC, USFWS, and DFG before any decisions are made to 
incorporate them into the MSP. Adaptive management measures may include modifications to 
PDFs or monitoring strategies, or implementation of additional control measures. Key examples 
are 1) modifications to the monitoring program survey frequency, including increase or reduction 
of the monitoring frequency and survey points, should results of surveys deem it to be warranted; 
2) removal or enhancement of a PDF or management measure if it is not working; or 3) 
incorporating a defined control measure, if impacts are observed that would not otherwise be 
implemented (triggered). 

6.3.1 Control Practices 

If the results of the monitoring efforts suggest that there is a substantial and ongoing increase in 
raven activity that may result in DT predation, even with the implementation of PDFs, then Mojave 
Solar may need to implement agency-approved additional control practices to further manage 
ravens in the Project area. This section defines the types of control practices that may be 
implemented if additional measures are determined to be necessary based on the adaptive 
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management triggers described above in Section 6.2. If none of the control measures included 
below work to achieve the objectives of this Raven Control Plan, additional control measures will 
need to be considered and implemented. 

Roadkill Removal 

If the ECM and/or MSP operations staff regularly observes roadkill that may be attributable to the 
Project, it may be necessary for the ECM to develop a roadkill removal program specific to the 
MSP.

Hazing 

Hazing techniques involve the diligent application of a number of visual and/or auditory devices 
designed to scare birds and create an integrated system of negative stimuli to reduce the 
attraction of birds to an area. Hazing must be dynamic, creative, and mobile. Hazing techniques 
include implementation of floating or stationary figures, helium filled balloons, air or propane 
cannons, human or aircraft herding, and/or bioaccoustic deterrents. 

The key elements of hazing include timing, organization, variation (random), and persistence. 
Because ravens are adept at learning the type, timing, and location of hazing techniques, these 
variables must be changed frequently. This effort will help to delay raven habituation to the hazing 
techniques. 

Often, a combination of the above tactics must be employed to be effective, as many birds 
become accustomed to methods quickly. If hazing techniques are determined to be necessary for 
the MSP, the DB, ECM, and CEC will develop a hazing program specific to the Project area. 
Because some of these techniques will create additional sources of noise in the areas, 
permission may be required from the local police or municipality, as there may be local 
ordinances that prohibit the creation of loud noises. 

Methyl Anthranilate 

Methyl anthranilate (MA) is a naturally occurring non-toxic, non-lethal listed compound used as a 
food flavoring and fragrance additive that acts as a chemosensory repellent, irritating pain 
receptors associated with taste and smell. It has been documented to be an effective bird 
repellant; however, MA is thought to have limitations for topical application as it is considered 
highly volatile and breaks down readily under exposure to ultraviolet (UV) light (Umeda and 
Sullivan 2001). With USFWS and DFG approval, the most appropriate application of MA would be 
to small areas of ponding water or areas where known nesting has occurred. In areas of ponding 
water, it would be necessary to repeat topical application due to the chemical breakdown that 
occurs with exposure to UV light. In areas where known nesting has occurred, the ECM could 
apply MA to deter nest rebuilding in that location. However, before MA is applied to any area at 
the MSP, research will be conducted by the DB to obtain the most current application of MA; the 
most effective methods to deter raven activity will then be developed in coordination with the 
ECM and CEC. 

Lethal Removal (Depredation) 

Lethal removal may be considered if ravens are still attracted to the MSP even after the 
implementation of PDFs, modification to PDFs, and implementation of control measures. Lethal 
removal is also appropriate if there is evidence that nesting ravens are depredating DT. Under 
this control method, targeted ravens will be shot by rifle or shotgun. If shooting is not possible 
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(e.g., on power lines) or has been proven unsuccessful, ravens will be trapped and humanely 
euthanized. Juvenile ravens found in nests of removed adults will also need to be euthanized 
humanely. 

It should be noted that there is no evidence suggesting that lethal removal will have a long-lasting 
effect on raven population levels, raven foraging behavior, or survival of juvenile DT (Boarman 
2002). Targeting and removing individuals in this fashion is also considered time consuming. 
However, this method can be effective if there are specific raven pairs determined to be 
responsible for taking relatively large numbers of DT (Boarman 2002). These individuals can 
often be identified by the presence of juvenile DT shells beneath their nests, which are often used 
for consecutive years by the same pair of breeding ravens (Boarman and Heinrich 1999). While it 
would be very difficult to identify the target bird(s) with absolute certainty and lethally remove both 
members of a pair, removing those birds known to prey on DT would likely increase the survival 
of juvenile DT in that vicinity (Boarman 2003). 

7.0 Reporting 

During construction and the first year of operation of the MSP, monthly monitoring reports will be 
prepared by the ECM and submitted to Mojave Solar and the DB for review. Mojave Solar will 
then forward the reports to CEC, USFWS, and DFG monthly. These reports will provide a 
summary of all monitoring activities occurring within the Project area and describe any noted 
raven activity and/or any observations reported by MSP operations staff. After the first year of 
operation, monitoring data will continue to be provided monthly. In addition to the monthly data 
submittals, an annual report will be prepared and submitted to summarize the overall monitoring 
results, evaluate the effectiveness (success or failure) of PDFs, and make recommendations for 
modification of PDFs or implementation of control measures if needed. The yearly report will be 
technically reviewed by an academic scientist. Results of the monitoring efforts will be used to 
assess the overall impacts of the MSP and specific Project components, such as evaporation 
ponds, on raven activities (e.g., presence or type of activity). 
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